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PREUMINART  REPORT  ON  PROPOSED  ANTIPLAGUE 

MEASURES  IN  MASSACHUSETTS. 

By  Louis  L.  Wujxkua,  Jr.,  Passed  Assistant  Surgeon,  United  States  Public 
Bealth  Service,  and  H.  G.  Mosman,  Massachusetts  State  Department  of 
Bealth. 


In  the  State  of  Massachusetts  there  are  16  municipalities  with 
water  fronts  that  are  used  in  part  for  purposes  of  shipping.  This 
does  not  include  those  municipalities  on  the  coast  whose  harbors  are 
not  sufficiently  deep  for  other  than  very  small  craft  nor  extinct  ports, 
siich  as  Barnstable,  Falmouth,  and  Yarmouth,  where  the  harbors  have 
been  allowed  to  fill  up. 

This  survey  makes  no  attempt  at  the  estimation  of  the  rodent  popu- 
lation. Those  places  where  it  seemed  probable  that  the  heaviest 
infestation  with  rodents  would  be  found  were  examined  and  an  esti- 
mate made  as  to  the  extent  and  location  of  those  sections  that  should 
be  trapped  in  the  making  of  a  rat  survey  and  the  time  that  would 
probably  be  consumed  in  the  making  of  such  a  survey.  In  calcu- 
lating a  time  for  trapping  each  community,  estimate  was  based  on  a 
force  consisting  of  one  foreman  and  five  trappers,  each  trapper  using 
150  to  200  traps. 

In  all  cases  it  seemed  probable  that  the  heaviest  rat  infestation  was 
along  the  water  front  and,  considering  that  here  is  where  plague 
infection  would  be  introduced,  that  rat  catching  if  confined  almost 
entirely  to  the  various  water  fronts  would  yield  the  best  information 
as  to  present  conditions  in  each  community. 

Therefore,  for  the  purposes  of  this  report,  only  a  bird's-eye  view 
of  the  water  front  of  each  community  considered  will  be  given,  with 
the  time  necessary  to  trap;  approximate  number  of  rats  advisable 
to  examine;  the  prevailing  type  of  dock,  dock  superstructure,  and 
adjacent  buildings  (with  special  reference  to  rat  harborage  and  food 
supply) ;  and  tentative  ordinances  that  should  be  enforced  in  each 
community. 

Boston. — Population,  748,060.  Boston  is  the  main  seaport  of 
New  England.  Its  water  front  comprises  6  areas  of  Boston  proper 
(Roxbury,  Boston  proper,  South  Boston,  Cambridge,  Charlestown, 
and  £ast  Boston),  with  the  two  adjacent  communities  of  Chelsea 
and  Everett. 

In  Boston  proper  we  find  the  shipping  area,  with  its  type  of  con- 
struction, as  follows:  From  Warren  Bridge  and  Commercial  Street 
east  to  Atlantic  Avenue,  about  one-half  mile,  mostly  construction 
docks  and  light  wharves  for  coastwise  shipping.    Atlantic  Avenue 
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from  Commercial  Street  to  South  Station,  about  1^  miles,  very  con- 
gested shipping,  comprising  coastwise  shipping,  coal  docks,  excur- 
sion, passenger,  and  freight  wharves. 

These  docks  are  practically  all  of  old  wooden  construction,  with 
wooden  superstructures,  offering  excellent  harborage  for  rats. 
Along  the  water  front,  and  in  close  proximity  to  the  docks,  are  a 
great  many  food  warehouses,  cold-storage  and  packing  plants,  and 
many  grocery  stores  and  restaurants.  These  offer  abundant  food 
of  easy  access  to  the  rats,  of  which  there  are  many  signs  of  an  ex- 
tremely heavy  infestation.  Very  few  of  the  buildings  in  this  section 
are  rat  proof. 

It  is  estimated  that  an  index  of  the  rat  situation  along  this  water 
front  should  include  the  examination  of  between  20,000  and  30,000 
rats.  These  could  easily  be  secured  along  the  docks  and  those  large 
buildings  and  warehouses  within  two  or  three  blocks  of  the  docks 
themselves.    This  would  require  between  six  and  eight  months. 

Roxbury. — The  water  front  of  this  section  is  found  along  Fort 
Point  Channel  and  South  Bay  up  to  Batchelder  Bros.'  coal  wharf  at 
Southampton  Street,  about  1^  miles.  The  dockage  is  sparse,  except 
in  the  South  Bay  section,  where  there  are  many  docks  for  lumber  and 
coal.  These  docks  are  all  of  wood,  with  wooden  superstructures.  The 
near-by  buildings  are  mostly  old  wooden  structures,  many  of  them 
food  depots  and  lumber  yards.  All  offer  excellent  rat  harborage  close 
to  abundant  food  supply.  The  New  York,  New  Haven  &  Hartford 
Railroad  have  a  large  railroad  freight  yard  near  by. 

Trapping  this  area  would  require  about  one  and  one-half  months, 
yielding  for  examination  between  4,000  and  5,000  rats. 

South  Boston, — The  water  front  of  South  Boston  is  found  on  the 
eastern  side  of  Fort  Point  Channel  and  South  Bay,  as  well  as  Boston 
Harbor  on  the  north.  There  are  no  docks  on  South  Bay.  Along  Fort 
Point  Channel  is  a  large  coal  dock  and  a  pier  for  a  large  sugar 
refining  company.  Large  boats  dock  here  from  Cuba,  Porto  Rico,  and 
Gulf  ports.  Both  harborage  and  abundant  food  supply  for  rats  are 
found  at  this  place.  On  ih^  Boston  Harbor  side  is  a  large  Govern- 
ment dock  (Army  supply  base),  Boston  Fish  Pier,  and  Common- 
wealth Pier.  These  are  all  of  concrete  construction  and  are  prac- 
tically rat  proof  throughout.  There  are  no  nonrat-proof  buildings 
close  to  these  piers,  other  than  the  freight  warehouse  of  the  New 
York,  New  Haven  &  Hartford  Railroad,  about  200  yards  distant.  To 
some  of  these  piers  come  large  boats  from  all  ports  of  the  world. 
In  addition  to  the  above-mentioned  docks,  and  closer  to  Boston 
proper,  are  foimd  coal  and  general  freight  piers,  docks  for  coastwise 
shipping,  and  small  wharves.  Most  of  the  construction  of  these  last 
mentioned  is  very  old,  mostly  wooden,  and  offers  abundant  harborage 
for  rats. 


IVapping  of  this  area  would  require  about  two  months  and  yield 
between  6,000  and  6,000  rats. 

From  South  Boston  on  the  eastern  water  front  comprising  Pleasure 
Bay,  Old  Harbor,  Dorchester  Bay,  and  Neponset  River  no  shipping 
other  than  very  small  craft  is  found  until  Neponset  is  reached.  Here 
are  a  few  lumber  and  coal  wharves.  These  are  of  old  construction, 
wooden,  excellent  rat  harbors,  and  there  is  a  fairly  abundant  food 
supply  near  by  in  the  shape  of  many  groceries  and  restaurants. 

Trapping  of  Neponset  would  require  about  one-half  month,  with  a 
yield  of  about  1^00  to  1,600  rats. 

Charlestawn. — ^The  eastern  water  front  of  Charlestown  is  largely 
taken  up  by  the  navy  yard.  South  of  the  navy  yard  are  found  a  few 
docks  comprising  the  Savannah  Line  and  part  of  the  Boston  &  Maine 
system.  North  of  the  navy  yard  are  many  coal  docks  and  a  few  large 
grain  elevators.  These  docks  and  their  superstructures  are  of  wood, 
offering  both  excellent  harborage  and  abundant  food  for  a  large 
rodent  population.  The  northern,  or  Mystic  River,  water  front  is 
taken  up  by  the  Boston  &  Maine  freight  yard  and  docks.  These  docks 
are  mostly  for  coal  and  grain  and  afford  excellent  harborage  and 
food  supply. 

Trapping  here  would  require  about  three  months  and  yield  between 
8^  and  10,000  rats. 

Ea$t  Bo9tofki — The  docks  and  water  front  of  East  Boston  are  very 
congested.  They  are  mostly  very  old  and  are  entirely  of  wood  with 
old  wooden  superstructures.  There  are  a  large  number  of  warehouses 
and  storage  sheds  in  close  proximity  to  the  docks.  Nesting,  harbor- 
age, and  food  supply  for  rats  are  easy  of  access  and  in  great  abun- 
dance. Along  Marginal  Street  on  the  south  front  are  found  the 
Clyde,  Cunard,  and  Boston  A  Albany  Docks  and  the  large  Boston 
and  Maine  elevator  with  shipping  from  all  parts  of  the  world.  Along 
Meridian  Street  (eastern  water  front)  are  found  closely  packed 
small  docks  and  many  machine  shops  with  a  few  grain  elevators 
interspersed.  Along  Condor  Street  (northern  or  Chelsea  side)  are 
old  dilapidated  docks,  many  wooden  barges  and  dredges,  and  a  large 
oil  tank  pier  and  reservation. 

Trapping  this  area  would  require  about  six  months  and  would 
yield  between  15,000  and  20,000  rodents.  This  is  one  of  the  most 
important  areas  of  Boston  requiring  examination. 

Chelsea, — Population,  43,184;  area  approximately  3  square  miles; 
water  front  about  3  miles  long. 

Chelsea  may  be  described  as  a  city  with  two  water  fronts,  one 
on  the  southeast,  the  other  along  the  west  side.  Inspection  of  these 
areas  shows  that  on  the  southeast  the  water  front  is  practically  a 
eontinuous  collection  of  warehouses,  docks,  dry  docks,  and  machine 
ahops.  These  are  of  old  construction,  many  of  them  wood  through- 


out;  all  are  of  defective  construotion,  and  apparently  extr^nely 
good  rat  harbors.  No  investigation  was  made  at  this  time  as  to 
the  pre^nce  of  rats.  Opportunity  for  their  ingress  from  the  boats 
was  excellent,  harborage  is  of  the  best,  and  nonprotected  food  de- 
pots are  abundant  and  close. 

The  other  water  front  is  not  so  congested,  but  of  a  fairly  similar 
type,  with  a  preponderance  of  machine  shops. 

Trapping  of  Chelsea  would  require  about  two  months  and  should 
yield  for  examination  between  5,000  and  6,000  rats. 

LyTm  and  East  Lynn. — Population,  99,143.  Lynn  is  situated 
about  10  miles  north  of  Boston.  The  water  front  is  small  and  very 
congested.  There  are  numerous  coal,  lumber,  and  utility  dodca. 
In  close  proximity  to  the  water  front  is  a  large  grain  elevator. 
The  docks  are  old,  wooden,  many  incased  in  sheet  piling,  with  many 
old  wooden  superstructures  thereon.  Food  stores  are  found  in 
abundance  close  to  the  docks,  thickly  interspersed  among  old  and 
often  dilapidated  houses,  sheds,  and  shops.  Kat  proofing  is  con- 
spicuously absent.  Hat  harborage  is  extremely  abundant  and  in 
close  proximity  to  easy  food  supply. 

Trapping  this  community  would  require  about  one  month  and 
should  yield  between  2,500  and  3,000  rats.  The  rat  survey  here  should 
not  only  comprise  the  water  front,  but  should  extend  back  into  the 
town  for  at  least  five  blocks  from  the  water  front  in  the  congested 
part  of  the  community. 

Sahm. — Population,  42,529.  Salem  is  situated  north  from  Boston 
about  15  miles.  The  water  front  of  this  town  is  about  2  miles  long, 
of  which  only  about  one-half  mile  is  used  for  dock  purposes.  These 
docks  are  mainly  used  for  coal,  lumber,  and  hides.  The  type  of  con- 
struction is  old,  of  wood  throughout,  with  many  dilapidated  wooden 
superstructures.  Housing  along  the  water  front  is  very  congested 
and  of  old  construction,  much  of  it  wooden.  On  the  water  front  are 
found  many  large  meat-storage  plants;  hide  and  leather  factories 
abut  on  the  water  front  and  are  also  scattered  throughout  most  sec- 
tions of  the  town.  Freight  yard  and  freight  houses  are  close  by  the  ' 
water  front.  A  very  large  number  of  the  structures  throughout 
the  water  front  are  old  and  dilapidated.  Rat  harborage  and  goodly 
food  supply  are  excellent. 

The  trapping  time  of  this  place  should  not  require  over  six  weeks, 
and  the  catch  should  be  concentrated  from  the  rather  limited  dockage 
front  and  the  adjacent  houses  and  near-by  factories.  The  yield  should 
be  about  4,000  rats. 

Beverly. — Population,  22,561.  Beverly  is  situated  close  to  Salem, 
separated  only  by  a  narrow  inlet.  Its  water  front  stretches  out  for 
the  most  part  on  the  north  shore  of  Salem  Harbor.  This  town  is 
connected  with  Salem  by  a  large  bridge  and  as  a  community  really 


forms  part  of  Salem.  The  water  front  of  Beverly  is  about  1|  miles 
long  along  Beverly  Harbor  (a  small  bay  oflf  Salem  Harbor)  and 
North  River.  On  the  harbor  side  is  found  a  large  oil  tank  reserva- 
tion and  dock ;  many  coal  and  leather  docks  and  warehouses,  machine 
and  junk  shops.  Across  the  narrow  street  which  parallels  the  water 
front  are  numerous  wooden  houses  (of  old  construction,  many  di- 
lapidated), junk  shops,  hay  bams,  and  fish  markets.  This  is  an  ideal 
rat  location.  Up  North  River,  as  far  as  Danvers,  are  found  numerous 
isolated  coal  and  lumber  docks.  Near  by  are  many  grain  elevators, 
hide  warehouses,  and  shoe  factories. 

Trapping  in  Beverly  would  be  for  the  most  part  concentrated  on 
the  harbor  water  front  with  a  few  trapping  expeditions  to  various 
grain  elevators  and  shoe  factories.  Time  spent  here  should  be  about 
five  weeks  and  yield  about  3,500  rats. 

Danvers. — ^Population  11,108.  Danvers  is  situated  from  Salem 
northwest  about  4  miles.  This  is  a  scattered  town  of  shoe  factories 
more  or  less  spread  out  along  Noi'th  River  continuing  the  conditions 
found  up  North  River  from  Beverly.  Trapping  time  in  this  place 
should  consume  not  over  three  weeks  for  a  total  of  about  1,500  rats. 

Peabody. — Population  19,552.  Peabody  is  a  small  town  almost 
continuous  with  Salem,  about  2  miles  west  of  the  city  proper.  There 
IS  no  true  water  front  found  in  this  place,  but  a  small  canal  reaches 
in  nearly  to  the  town.  This  town  is  similar  in  activities  to  Salem 
with  rather  similar  conditions  excepting  the  water  front.  It  would 
be  necessary  to  trap  this  town  in  conjunction  with  Salem,  giving 
about  three  weeks  for  a  total  of  about  1,500  rats. 

Newhuryport, — Population  15,618.  Newburyport  is  situated 
north  from  Boston  about  35  miles.  It  lies  on  the  south  shore  of  the 
Merrimac  River  about  6  miles  from  its  mouth.  The  water  front 
is  about  1  mile  long,  showing  a  number  of  very  old  coal  docks  with 
dilapidated  wooden  superstructures.  Along  the  water  front  are 
many  coal  yards,  some  lumber  yards,  a  few  provision  warehouses 
(not  much  used)  and  one  meat  storage  depot. 

Shipping  is  very  sparse,  most  of  it  being  coal  barges.  The  water 
front  of  Newburyport  is  not  very  congested,  and  considering  the 
lack  of  shipping,  the  trapping  time  should  not  be  much  over  two 
weeks  for  a  total  of  1,000  to  1,500  rats. 

Gloucester. — ^Population  22,947;  situated  northeast  from  Boston 
about  30  miles.  The  water  front  of  Gloucester  is  semicircular,  ar- 
ranged along  the  inner  side  of  a  land  locked  harbor.  The  dockage 
front  is  about  2  miles  long.  The  docks  and  adjacent  buildings  are 
extremely  congested.  The  docks  are  of  old  wooden  construction 
with  many  wooden  superstructures.  They  are  mostly  used  as  fish 
docks,  some  coal  docks,  machine  shops,  and  dry  docks.    There  are 
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many  feed  houses  close  to  the  water  front.  Rodent  harborage  is 
abundant  and  food  supply  is  very  abundant  and  easy  of  access. 
Practically  all  of  the  shipping  from  this  port  is  that  of  local  fishing 
boats  with  some  coal  and  lumber. 

The  trapping  time  in  Gloucester  should  extend  for  about  two 
months  for  a  yield  of  between  5,000  and  6,000  rats. 

New  Bedford. — Population,  121,217.  New  Bedford  is  situated 
south  from  Boston  about  50  miles,  fronting  on  the  west  shore  of  the 
Acushnet  River  a  little  above  its  entrance  into  Buzzards  Bay.  The 
water  front  is  very  long,  as  is  the  city  (built  on  a  long,  narrow  penin- 
sula), with  navigable  water  on  the  river  side  only.  The  dockage 
front  is  very  short  and  congested,  being  found  from  the  Fairhaven 
bridge  south  for  only  about  one-half  mile.  Along  this  stretch  are 
found  many  lumber  and  coal  yards,  cotton  docks,  and  general  mer- 
chandise and  oil  docks.  Almost  all  are  of  old  wooden  construction, 
with  food  and  fish  houses  very  near.  Among  these  old  wooden 
docks  is  found  one  excellent  rat-proof  structure,  a  State  pier  of 
concrete  construction.  With  the  exception  of  this  dock  all  offer 
excellent  harborage  for  rats,  as  do  the  houses  neighboring  on  the 
water  front,  they  being  for  the  most  part  very  old,  mostly  of  wood 
and  frequently  with  wooden  foundations.  In  this  city  are  found 
many  cotton  mills.  A  large  number  of  these  are  on  the  water  front. 
These  mills,  however,  are  of  masonry  construction.  No  detailed  in- 
spection or  search  for  rats  was  made,  but  they  appear  to  be  prac- 
tically rat  proof  throughout,  and  it  is  doubtful  if  many  rats  are 
to  be  found  herein. 

Fairkaven, — This  is  a  small  town  across  the  river  from  New  Bed- 
ford, being  connected  thereto  by  one  large  bridge.  On  the  Fair- 
haven  side  are  a  few  coal  docks  across  the  way  from  the  dockage 
area  of  New  Bedford.  It  would  be  well  to  trap  Fairhaven  in  con- 
junction with  New  Bedford. 

The  trapping  time  for  New  Bedford  should  require  about  six 
weeks,  that  for  Fairhaven  from  one  to  two  weeks,  or  about  two 
months  in  all,  yielding  a  catch  of  about  6,000  rodents. 

Fall  ^iver.— Population,  120,485.  Fall  River  is  situated  from 
Boston  south  about  45  miles.  The  city  is  set  on  the  shores  of  Mount 
Hope  Bay,  an  inlet  off  Narragansett  Bay.  The  water  front  is  long 
but  only  a  small  portion  is  used  for  dockage.  This  is  found  extend- 
ing from  the  railroad  bridge  south  for  about  1  mile.  In  this  section 
are  found  many  docks,  compact  and  congested.  From  this  point 
south  for  about  three-quarters  of  a  mile  there  is  found  but  one  large 
coal  and  oil  dock.  North  of  the  railroad  bridge  there  is  a  small 
agglutination  consisting  of  three  small,  old  piers  and  one  large 
modern  oil  pier  connected  with  a  large  oil-tank  reservation.  In 
the  city  and  especially  on  the  water  front  are  found  many  cotton 


mills.  These  are  for  the  most  part  of  very  old  oonstmction,  but 
are  masonry  throughout.  They  do  not  appear  to  be  particularly 
good  rat  harbors.  The  dockage  proper  is  about  in  the  center  of  the 
water  front.  The  docks  are  old  and  wooden,  with  wooden  super- 
structures upon  many.  The  surrounding  area  is  extremely  con- 
gested, abounding  in  warehouses  and  food  establishments.  This 
section  seems  to  offer  extremely  good  rat  harborage  with  abundant 
food  supply. 

The  trapping  time  would  require  about  nine  weeks  and  should 
yield  between  6,500  and  7,500  rats. 

Buzzards  Bay. — Population  about  500.  Buzzards  Bay  is  situated 
about  15  miles  east  of  New  Bedford.  This  is  a  very  small  town, 
mostly  filled  with  summer  homes.  The  only  shipping  found  here 
is  that  of  coal  barges.  However,  many  ships  at  this  point  pass  into 
Cape  Cod  Canal,  not  using  Buzzards  Bay  as  a  stopping  point.  At 
the  north  end  of  Cape  Cod  Canal  is  found  Sandwich.  This  town 
is  even  smaller  than  Buzzards  Bay,  but  somewhat  similar  in  type 
as  to  shipping,  the  only  dockage  being  coal  barges.  Considering 
the  dissemination  of  rodents  from  port  to  port  by  means  of  barges, 
it  would  be  well  to  trap  both  Buzzards  Bay  and  Sandwich,  allow- 
ing about  one  week  for  each  place,  or  two  weeks  in  all  for  a  yield 
of  approximately  1,500  rats. 

Quincy. — Population,  47,876.  Quincy  is  situated  from  Boston 
southeast  about  10  miles  on  Boston  Bay.  The  water  front  is  in  the 
form  of  a  peninsula  between  Town  River  Bay  and  Fore  River.  At  the 
point  of  the  peninsula  extends  the  bridge  to  Weymouth.  From  this 
bridge  south  are  found  the  Fore  River  Ship  Yards.  This  is  a  very 
large  shipbuilding  corporation,  which  also  does  extensive  ship  re- 
pairs on  boats  from  many  different  points.  Near  these  shipyards  are 
found  a  few  coal  docks  and  one  oil  dock.  The  housing  and  ware- 
housing surrounding  the  shipyards  and  the  above-mentioned  docks 
is  not  congested,  and  this  area,  although  offering  average  harborage, 
and  perhaps,  adequate  food,  probably  does  not  support  as  large  a 
rodent  population  as  most  of  the  other  ports.  From  the  Weymouth 
Bridge  northwest,  up  Town  River  Bay,  is  found  only  one  coal  dock 
and  a  yacht  basin.  This  last  is  sometimes  used  as  a  small  naval 
station. 

The  trapping  time  for  the  Quincy  water  front  should  not  be  over 
three  to  four  weeks  for  a  yield  of  about  1,500  rats. 

Plymouth. — Population,  13,045.  Plymouth,  fronting  on  Cape 
Cod  Bay,  is  situated  southeast  from  Boston  about  35  miles.  This  is  a 
small  rambling  town  stretching  thinly  along  its  water  front.  The 
dockage  area  is  very  small  and  is  near  the  center  of  the  town.  Of 
all  its  former  docks,  there  are  now  but  eight  in  use,  and  these  for  ooal, 
lumber,  and  fish«    On  the  southern  end  of  the  water  front  are  found 
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a  few  coal  wharves.  A  few  warehouses  and  many  buildings  of  the 
town  are  very  close  to  the  water  front.  These  are  of  very  old  con- 
struction, mostly  wooden.  There  are  many  food  depots  along  the 
water  front.  This  area  offers  abundant  food  and  excellent  harbor- 
age for  rats. 

Trapping  time  for  Plymouth  would  require  about  four  weeks  for 
a  catch  of  between  5,000  and  6,000  rats. 

SXTHMART. 

Judging  from  the  survey  made  to  date,  it  would  seem  that  the 
water  fronts  of  the  various  Massachusetts  ports  offer  unusually 
good  rat  harborage  with  abundant  food.  It  is  estimated  that  a  good 
index  of  the  presence  or  absence  of  infection  among  the  rodent  popu- 
lation could  be  determined  after  the  examination  of  about  150,000 
rats.  Rat  surveys  carried  on  as  suggested  above  would  yield  ap- 
proximately this  number. 

It  is  recommended  that  each  health  department  of  the  various 
seaports  should  be  advised  to  carry  on  in  perpetuity  a  continuous 
but  moderate  rat  catch.  This  should  yield  a  catch  of  about  50,000 
rats  a  year,  which  would  in  all  probability  reveal  the  presence  of 
infection  at  an  early  date  after  its  introduction. 

In  addition  to  a  continuous  rat  catch,  each  of  the  seaports  should 
adopt  proper  ordinances  for  the  fending  off  of  all  vessels  and  the 
proper  placement  of  rat  guards,  an  ordinance  for  the  proper  dis- 
posal of  garbage,  and  an  ordinance  for  the  ratproofing  of  new  and 
reconstructed  buildings.  Model  ordinances  along  these  lines  are 
appended.  Each  town  should  adopt  such  ordinances  in  toto  or  in 
part,  in  so  far  as  may  be  necessary  to  make  the  total  legislation  for 
each  port  contain  at  least  the  minimum  requirements  of  these  three 
ordinances. 


AN  OBBINANCE  COMFELLINa  THE  FLACINa  OF  BAT  aUABDB. 

• 

Section  1.  Be  it  ordained  by and  the  city  of ,  That  from  and 

after  tbe  promulgation  of  this  ordinance  it  shall  be  unlawful  for  any  vessel, 
steamboat,  or  other  water  craft,  except  harbor  boats,  to  lie  alongside  of  any 

wharf  or  dock  in  the  city  of  ,  and  such  vessels,  steamboats,  or  other 

water  craft  isdiall  be  fended  off  from  said  wharf  or  dock  in  such  manner  that 
no  part  of  such  vessel,  steamboat,  or  other  water  craft  shall  be  nearer  than 
four  feet  from  the  nearest  point  of  said  wharf  or  dock  by  a  floating  fender 
or  spars  of  suiflcient  strength  to  maintain  said  distance  of  four  feet,  and  each 
such  spar,  and  each  such  chain,  hawser,  rope,  or  line  of  any  kind,  extending 
from  any  such  vessel,  steamboat,  or  water  craft,  to  said  dock  or  wharf,  shall 
be  equipped  with  and  have  properly  and  securely  attached  thereto  a  rat  shield 

or  guard  of  such  design,  and  In  such  manner,  as  shall  be  approved  by 

of  the  city  of ,  except  such  harbor  boats. 

Sec.  2.  Be  it  further  ordained,  etc,.  That  no  gangplank,  staging,  ladder,  skids, 
or  other  device  whatsoever  whereby  rats  and  rodents  may  find  egress  from  a 
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veBsel  to  such  wharf,  dock,  or  landing  shall  be  ever  allowed  to  extend  from  any 
Tessei  in  communication  with  such  wharf,  landing,  or  doclc  except  only  during 
socti  times  as  such  vessel  is  actually  engaged  in  discharging  or  receiving  cargo 
and  at  the  time  of  loading  or  discliarging  cargo  only  when  the  master,  owner, 
or  agent  of  said  vessel  shall  have  stationed  at  every  gangplank,  and  within  five 
feet  of  the  same,  a  person  whose  duty  it  shall  be  to  prevent  rats  and  rodents 
from  reaching  such  wharf,  dock,  or  landing  from  said  vessel.  When  not  actu- 
ally in  use  all  such  staging,  gangplanks,  and  other  devices  and  means  of  egresa 
for  rats  and  rodents  from  vessels  to  shore  shall  be  so  removed  as  to  positively 
cut  off  communication  from  such  vessels  to  the  dock,  landing,  or  wharf. 

Sec.  3.  Be  it  further  ordained,  etc.  That  after  the  hour  of  sunset  all  such 
gang  planks,  staging,  or  other  structure,  provided  for  in  section  2  of  this  ordi- 
aance  shall  be  removed  from  such  wharf  or  dock :  Provided,  That  when  loading 
or  anloading  is  required  to  be  done  after  sunset,  the  same  shall  be  done  in  the 
manner  provided  by  section  2  of  this  ordinance:  And  provided  further.  That 
such  light  or  lights  shall  be  furnished  by  the  owner,  master,  or  other  officer  in 
charge  of  such  vessel,  steamboat,  or  other  water  craft,  and  so  placed  at  or 
Bufflciently  near  to  each  such  gang  plank,  staging,  or  other  structure  as  to  so 
light  such  gang  plank,  staging,  or  other  structure  that  the  presence  of  rats 
may  be  easily  and  readily  seen,  and  such  additional  competent  men  as  may  be 
necessary  shall  be  detailed  in  the  manner  and  for  the  purpose  provided  for  in 
section  2  of  this  article:  Provided,  That  the  end  of  each  such  gang  plank, 
staging,  or  other  structure  shall  be  kept  whitened  at  all  times  when  in  use  for 
a  length  of  ten  feet 

Sec.  4.  Be  it  further  ordained,  etc,  That  no  crated  cargo  or  empty  barrels, 
boxes,  or  other  containers,  especially  those  from  or  intended  for  the  store  room 
shall  be  permitted  to  leave  or  be  received  aboard  of  any  such  vessel,  steamboat, 
or  other  water  craft  until  the  same  shall  have  been  so  inspected  as  to  insure 
that  they  contain  no  rats. 

Sec.  5.  Be  it  further  ordained,  etc.  That  the  following  definitions  of  words 
used  in  this  ordinance  are  hereby  adopted :  *'  Vessel  '*  is  meant  any  boat  en- 
gaged in  trafi[ic  or  the  carrying  of  freight;  "Wharf,  dock,  and  landing"  are 
meant  and  shall  embrace  any  place  where  a  vessel  may  land,  discharge,  or  take 
OD  cargo  or  freight,  receive  or  disembark  passengers,  whether  the  same  be  the 
natural  shore  or  a  structure  or  device  of  any  kind  that  may  be  used  for  such 
purpose. 

Sec.  6.  Be  it  further  ordained,  etc.  That  the  owner,  master,  or  agent  of  any 
vesseL  or  their  servants  or  employees,  or  any  person  whomsoever,  who  shall 
violate  any  provision  of  this  ordinance,  shall  upon  conviction  be  punished  by  a 
fine  not  exceeding*  one  hundred  ($100.00)  dollars  or  by  imprisonment  not  ex- 
ceeding thirty  (30)  days,  or  by  both  such  fine  and  imprisonment,  in  the  dis- 
cretion of  the . 

Sec.  7.  Be  it  further  ordained,  etc.  That  each  day's  violation  of  auy  provision 
of  this  ordinance  shall  constitute  a  separate  and  distinct  offense. 


AK  OBDINANCE  BEOULATINO  THE  BEMOVAIi  OF  aABBAQE. 

SacnoN  1.  Be  it  ordained  by of  the  city  of ,  That  from  and 

after  the  promulgation  of  this  ordinance,  the  owner,  agent,   and   occupant 

of  every  premise,  improved  or  unimproved.  In  the  city  of ,  whereon  or 

wherein  garbage  shall  be  created,  sliall  proTlde  a  metal,  water-tight  container 
or  containers,  each  with  a  tight-fitting  cover,  such  container  or  containers  to  be 
of  toch  size  as  to  be  easily  manhandled,  and  of  such  number  as  to  receive  the 
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garbage  accnmnlatlon  of  fiTe  days  firom  eadi  socli  premise,  aDd  shall  place  or 
cause  to  be  placed  such  cootainer  or  containers,  for  the  purpose  of  having  thdr 
contents  removed,  on  the  sidewalks  or  open  alleys  in  front  or  rear  of  said 
premises,  at  the  times  hereinafter  set  forth. 

Sna  2,  Be  it  further  ordained,  etc..  That  for  the  purposes  of  this  ordinance, 
the  city  of is  hereby  divided  into garbage  districts. 

Sec.  3.  Be  it  further  ordained,  etc..  That  for  the  purpose  of  this  ordinance, 
the  word  **  garbage  '*  as  used  in  this  ordinance  shall  be  construed  to  mean  house 
and  kitchen  offal,  and  all  refuse  matter  not  excrementitious  liquid,  and  com- 
posed of  animal  or  vegetable  substances,  including  dead  animals  (except  covs. 
horses,  mules,  and  goats)  coming  from  public  and  private  premises  of  the  dty. 
and  not  destined  for  consumption  as  food. 

Sec.  4.  Be  it  further  ordained,  etc.^  That  it  shall  be  unlawful  for  such  owner, 
agent,  or  occupant  of  any  such  premise  to  have,  maintain,  or  keep  any  garbas;e 
on  any  premise  except  in  such  garbage  containers  as  are  provided  for  in  sectioo 
1  of  this  ordinance. 

Ssc.  5.  Be  it  further  ordained,  etc..  That  such  garbage  containers  shall  be 
kept  tightly  covered  at  all  times,  except  when  momentarily  open  to  receive  the 
garbage  or  to  have  the  contents  therefrom  removed,  as  provided  for  hereinafter. 

Sec.  6.  Be  it  further  ordained,  etc.  That  when  such  garbage  container  Is 
placed  on  the  outside  of  any  premise  it  shall  be  unlawful  for  any  person  en- 
gaged in  the  removal  of  garbage,  or  for  any  person  to  remove  the  cover  from 
such  garbage  container,  except  for  the  purpose  of  emptying  its  contents  into  a 
duly  authorissed  garbage  wagon  or  to  throw  such  garbage  container  on  the 
street  or  sidewalk,  or  to  injure  it  in  any  way,  so  as  to  make  it  leak  or  to  bend 
it  or  its  cover,  as  to  prevent  said  garbage  container  from  being  tightly  covered; 
and  all  persons  engaged  in  the  removal  of  garbage  shall,  after  emptying  said 
container,  replace  the  cover  tightly  on  said  container.  ■ 

Sec.  7.  Be  it  further  ordained,  etc.,  That  the  owner,  agent,  or  occupant  of 

every  premise  in  the  city  of shall  ke^  separate  from  their  garbage  and 

a^hes,  tin  cans,  broken  crockery,  hardware,  old  planks,  wooden  matter,  paper, 
sweepings  and  other  trash,  and  place  same  in  a  sound,  substantial  vessel  or 
container  kept  for  that  purpose,  which  vessel  or  container  shall  be  placed  on 

the  sidewalk  or  alley  in  front  or  rear  of  each  premise  of  the  city  of , 

as  provided  in  section  1  of  this  ordinance,  for  garbage  containers,  for  removal 

on ,  provided  that  such  rubbish,  other  than  garbage,  may  be  so  plaoed 

on . 

Sec.  8.  Be  it  further  ordained,  etc.,  That  the  provisions  of  this  ordinance 
shall  apply  to  all  public  and  private  markets,  as  well  as  all  places  of  business, 
hotels,  restaurants,  and  all  other  premises,  whether  used  for  business,  boarding, 
or  residential  purposes. 

Sec.  9.  Be  it  further  ordained,  etc..  That  for  the  purpose  of  enforcing  this 
ordinance  any  person  living  on  any  premise  shall  be  deemed  an  occupant,  and 
any  person  receiving  the  rent,  in  whole  or  In  part,  of  any  premise,  shall  be 
deemed  an  agent;  that  on  any  premise  where  construction  of  any  kind  is  in 
progress,  and  where  employees  or  workmen  eat  their  dinners,  or  lunches,  in 
or  about  said  premises,  or  scatter  lunch  or  food  in  or  al>out  such  premises,  the 
contractor  or  foreman  or  other  person  in  charge  of  such  workmen  shall  be 
deemed  an  occupant ;  and  that  the  person  in  charge  of  any  market,  or  stall  in  any 
market,  shall  be  deemed  an  occupant 

Sec.  10.  Be  it  further  ordained,  etc..  That  it  shall  be  unlawful  for  any 
person  to  pick  from  or  disturb  the  contants  of  any  garbage  containers  or 
vesselSi  or  other  containers  provided  for  in  this  ordinance. 
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Sbc.  11.  Be  it  further  ordained,  etc..  That  each  day*s  violation  of  any  of  the 
provisions  of  this  ordinance  shall  constitute  a  separate  and  distinct  offense. 

Sia  12.  Be  it  further  ordained,  etc.,  That  any  person  violating  any  provision 
of  this  ordinance  shall,  on  conviction,  be  punished  by  a  fine  of  not  less  than 
ten  ($10.00)  dollars  nor  more  than  twenty-five  ($25.00)  dollars,  or  in  default 

of  the  payment  of  said  fine  by  imprisonment for  not  less  than  ten  (10) 

days  nor  more  than  thirty   (30)   days,  or  both,  at  the  discretion  of 

having  jurisdiction  of  the  same. 

Sbc.  13.  Be  it  further  ordained,  etc.,  Tliat  any  law  or  ordinance  in  conflict 
with  the  provisions  of  this  ordinance,  in  whole  or  in  part,  be  and  the  same 
is  hereby  repealed. 


AJr  OSDIKANCE  BEFIKIKa  BAT  FBOOFINa  OF   ALL  BXTILDINaS. 

Section  "L  BeU  ordained,  etc..  That  it  shall  be  unlawful  for  any  person,  firm, 
or  corporation  hereafter  to  construct  any  building,  outhouse,  or  other  super- 
structure, stable,  lot,  open  area,  or  other  premise,  sidewalk,  street,  or  alley,  or 
to  repair  or  remod^  the  same  to  an  extent  of per  cent  of  cost  of  con- 
struction within  the  city  of ,  unless  the  same  shall  be  rat  proofed  in  the 

manner  hereinafter  provided  for. 

Sbc.  2.  Be  it  further  ordahied,  etc..  That  for  tlie  purpose  of  rat  proofing  all 

buildings,  outhouses^  and  other  superstructures  in  the  city  of  ,  except 

stables,  shall  be  divided  Into  two  classes,  to  wit,  class  A  and  class  B,  and  the 
same  shall  be  rat  proofed  in  the  manner  following,  to  wit : 

C1ms$  A.— All  buildings,  outhouses^  and  other  superstructures  of  class  A 
shall  have  floors  made  of  rat-prcKif  material  or  of  concrete,  which  concrete 
shall  be  not  lees  than  8  indies  thick,  and  overlaid  with  a  top  dressing  of  cement, 
mosaic,  tiling,  or  other  impermeable  material  laid  in  cement  mortar,  and  such 
iloor  shall  rest  without  any  intervening  space  between  upon  the  ground  or 
upon  filling  of  dean  earth,  sand,  cinders,  broken  stone  or  brick,  gravel,  or 
similar  material,  which  filling  shall  be  free  from  animal  or  vegetable  sub- 
stances; said  floor  shall  extend  and  be  hermetically  sealed  to  walls  surround- 
taig  said  floor,  which  walls  shall  be  made  of  rat^proof  material  or  of  concrete, 
stone,  or  brick,  laid  In  cement  or  mortar,  and  each  wall  shall  be  not  less  than 
6  inches  thick' and  shall  extend  into  and  below  the  surface  of  the  surrounding 
ground  at  least  2  feet  and  shall  extend  not  less  than  1  foot  above  the  surface 
of  said  floor ;  provided  that  wooden  removable  gratings  may  be  laid  on  such 
concrete  floors  in  such  parts  of  such  buildings,  superstructures,  and  outhouses 
as  are  used  exclusively  as  sales  departments,  provided  that  wooden  flooring 
may  be  laid  over  the  concrete  wherever  the  intervening  space  between  such 
flooring  and  the  concrete  shall  not  exceed  one-half  inch;  provided  furtheir 
that  any  sleepers  that  are  sunk  into  the  concrete  shall  be  creosoted. 

Class  B, — All  accidental  and  unnecessary  spaces  and  holes,  ventilators,  and 
other  openings  other  than  doors  and  windows  in  every  building,  outhouse  or 

other  superstructure  in  the  city  of r-,  iriiall  be  closed  with  cement,  mortar, 

or  other  material  impervious  to  rats  or  screened  with  wire  having  not  more  than 
ooe-half  inch  mesh,  as  the  case  may  require,  and  all  wall  spaces  shall  be  cloned 
with  cement,  mortar,  or  other  material  impervious  to  rats,  which  closure  shall 
extend  the  full  thickness  of  the  wall  and  shall  extend  upward  at  least  twelve 
inches  above  the  floor  level,  and  the  whole  in  ftueh  manner  as  to  prevent  the 
ingress  or  egress  of  rats;  or  the  ingress  or  egress  of  rats  from  such  double 
wall  or  space  may  be  preveated  by  protecting  the  junction  of  said  wall  with  the 
floor  or  other  wall  with  metal  flashing  of  galvanized  iron  of  28  or  30  gauge, 
provided  that  where  such  double  wall  is  open  beneath  or  is  in  communication 
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with  foundations  of  the  house  that  said  opening  shall  be  effectively  closed 
or  said  junction  with  foundations  flashed  with  metal  as  provided  above: 
Provided,  That  in  all  buildingrs,  outhouses,  and  other  superstructures  of  class  A 
and  in  all  stables  where  there  are  any  spaces  in  walls  between  the  wall  proper 
and  the  covering  on  same,  or  in  ceilings  between  the  celling  and  floor,  or 
ether  celling  covering  above,  said  spaces  shall  be  eliminated  by  the  removal 
of  said  covering,  or  so  closed  with  cement,  mortar  or  other  material  impervious 
to  rats  as  to  prevent  the  ingress  or  egress  of  rats:  Provided,  That  all  such 
wall  spaces  shall  be  closed  with  cement,  mortar,  or  other  material  impervious 
to  rats,  which  closure  shall  extend  the  full  thickness  of  the  wail  and  shall 
extend  upward  at  least  twelve  inches  above  the  floor  level. 

The  cellar  of  every  building  hereafter  erected  within  the  building  limits 
shall  be  made  rat  proof  by  the  use  of  masonry  or  metaL  AJl  openings  In 
foundations,  cellars  and  basements  in  such  buildings,  except  for  doors  and 
hatchways,  and  except  also  for  such  windows  wholly  above  ground  as  may  be 

exempted  by  the  in  his  discretion,  shall  be  completely  covered  with 

screens  of  metal  having  meshes  of  not  more  than  one*half  of  an  inch  in  least 
dimension  and  constructed  of  rods  or  wire  of  not  less  than  twelve  gauge. 

All  buildings,  outhouses  and  other  superstructures  of  class  B  separated  from 
any  other  building  on  three  sides  by  at  least  ten  feet  and  lacking  any  base- 
ment or  cellar  may  be  rat-proofed  In  the  following  manner,  to  wit :  Said  build- 
ing, outhouse,  or  other  superstructure  shall  be  set  upon  pillars  or  under- 
pining  of  concrete,  stone,  or  brick  laid  in  cement  mortar,  or  may  be  set  upon 
underpinning  of  substantial  timber,  such  pillars  or  underpinning  to  be  not  less 
than  eighteen  inches  high,  the  height  to  be  measured  firom  the  ground  level  to 
the  top  of  said  pillars  or  underpinning ;  and  the  intervening  space  between  said 
building  and  the  ground  level  to  be  open  on  three  sides  and  to  be  free  from  all 
rubbish  and  other  rat-harboring  material,  or  may  be  made  rat-proof  by  con- 
structing at  the  margin  of  the  ground  area  of  said  building  a  wall  of  concrete 
or  brick  or  stone  laid  in  cement;  such  wall  to  extend  into  and  below  the  surface 
of  the  ground  at  least  two  feet  and  to  meet  the  floor  of  the  building  above 
closely  and  without  any  intervening  space,  to  be  at  least  four  Inches  thick  and 
extend  entirely  around  said  building:  Provided,  That  said  walls  may  be  bulH 
with  openings  therein  for  ventilation  only:  And  provided  further.  That  such 
openings  for  ventilation  may  be  all  of  such  size  as  the  owner  may  elect  and 
shall  be  securely  screened  with  metallic  gratings  having  openings  between 
the  bars  of  said  gratings  of  not  more  than  one-half  inch  or  with  wire  mesh 
of  not  less  than  twelve  gauge,  having  openings  between  the  wires  of  said 
mesh  of  not  more  than  one^half  inch  and  the  whole  so  constructed  and  closed 
as  to  prevent  the  entrance  of  rats  beneath  such  building. 

Sec.  3.  Be  it  further  ordained,  eto.,  That  every  restaurant  kitchen,  hotel 
kitchen,  cabaret  kitchen,  dairy,  dairy  depot,  dock,  wharf,  pier,  elevator,  store, 
manufactory,  and  every  other  building,  outhouse,  or  superstructure  wherein  or 
whereon  foodstuflGs  are  stored,  kept,  handled,  sold,  held,  or  offered  for  sale,  manu- 
factured, prepared  for  market  or  for  sale,  except  stables,  shall  be  rat  proofed 
in  the  manner  provided  for  hereinabove  as  class  A:  Provided,  That  such  part 
of  any  structure  hereinabove  deflned  as  of  class  A  that  shall  be  entirely  over  a 
body  of  water  may  be  rat  proofed  as  of  class  B,  as  hereinafter  provided  for. 

*'  Foodstuffs,*'  as  used  in  this  ordinance,  is  hereby  deflned  to  be  flour  and  flour 
products,  animals  and  animal  products,  produce,  groceries,  cereals,  grnin,  and 
the  products  of  cereals  and  grain,  poultry  and  its  products,  game,  birds,  fish, 
vegetables,  fruit,  milk,  cream,  and  products  from  milk  or  cream,  ice  cream, 
hides,  and  tallow,  or  any  combination  of  any  one  or  more  of  the  foregoing. 
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All  otiber  buildings,  outhouses,  and  superstructures,  except  stables,  not  here- 
inbefore specified  as  class  A,  and  all  buildings  used  exclusively  for  residential 
purposes,  shall  be  rat  proofed  in  the  manner  provided  for  hereinabove  as  class 
B :  Provided,  That  the  owner  of  any  building,  residence,  outhouse,  or  other  su- 
perstructure in  class  B  may,  if  he  so  elects,  rat  proof  same  in  the  manner  pro- 
vided for  in  class  A. 

Provided,  That  in  any  case  where,  under  the  foregoing  provisions,  any  build- 
ing, outhouse,  or  superstructure  is  required  to  be  rat  proofed  as  of  class  A 
and  the  said  building  or  outhouse  or  superstructure  is  used  in  part  for  resi- 
dential purposes,  and  the  part  used  as  a  residence  is  effectively  separated  from 
the  part  falling  within  class  A,  by  permanently  and  effectively  closing  all  open- 
ings above  and  below  the  ground  floor,  or  by  constructing  a  new  wall,  and  in 
either  case  the  whole  in  such  manner  as  to  make  such  wall  whole  and  continuous 
in  its  entirety,  without  doorways,  windows,  or  other  openings  between  the  part 
used  as  a  residence  and  that  used  for  such  purpose  as  makes  it  fall  within  class 
A,  then  in  such  case  and  for  rat-proofing  purposes  only,  the  said  building  will, 
after  such  separation  and  closure  of  the  openings,  or  by  the  construction  of  such 
new  wall,  be  deemed  to  be  two  buildings;  and  that  part  used  exclusively  for 
residential  purposes  may  be  rat  proofed  in  the  manner  provided  for  as  a  class  B 
building,  and  the  remaining  part  of  said  building  shall  be  rat  proofed  in  the 
manner  provided  for  a  class  A  building. 

Siahl€8. — Stables  and  all  buildings  hereafter  to  be  constructed  and  used  for 
stabling  horses,  mules,  cows,  and  other  animals  shall  be  constructed  as 
follows : 

Walls:  The  walls  of  such  buildings  shall  be  constructed  of  concrete,  brick, 
or  stone,  laid  in  cement  mortar,  and  shall  be  not  less  than  four  inches  thick, 
and  shall  extend  into  and  below  the  surface  of  the  surrounding  ground  not 
less  than  two  feet,  and  shall  extend  above  the  ground  sufficient  height  as  to 
be  not  less  than  one  foot  above  the  floor  level.  All  openings  in  such  founda- 
tion walls  shall  be  covered  with  metal  grating  having  openings  not  greater 
than  one-half  inch  between  the  gratings. 

Floors:  The  floors  of  stables  and  stalls  shall  be  of  concrete  not  less  than 
three  inches  thick,  upon  which  shall  be  laid  a  dressing  not  less  than  one-half 
inch  thick  of  cement  or  stone,  laid  in  cement  mortar,  or  shall  be  constructed 
of  floated  concrete  not  less  than  four  inches  thick,  in  such  way  as  to  prevent 
ingress  or  egress  of  rats,  and  such  floors  to  have  a  slope  of  one-eighth  inch 
per  foot  to  the  gutter  drain  hereinafter  provided  for. 

Stalls:  The  floors  of  stalls  may  be  of  planking,  fitting  either  tightly  to  the 
concrete  floor  or  elevated  not  more  than  one-half  inch  from  the  stall  floor, 
and  so  constructed  as  to  be  easily  removable.  Such  removable  planking  shall 
be  raised  at  least  once  a  week,  and  the  said  planking  and  the  concrete  floor 
beneath  thoroughly  cleansed. 

Gutters:  Semicircular  or  V-shaped  gutters  shall  be  constructed  in  such 
manner  that  a  gutter  shall  be  placed  so  as  to  receive  all  liquid  matter  from 
each  stall,  and  each  of  these  gutters  to  connect  with  the  public  sewer  or  with 
a  main  gutter  of  the  same  construction,  which  in  turn  shall  be  connected  with 
the  public  sewer  or  public  drain.  All  openings  from  drains  into  sewers  shall 
be  protected  by  a  metal  grating  having  openings  not  more  than  one-half  inch 
between  the  gratings. 

Mangers:  Each  manger  shall  be  constructed  so  as  to  have  a  slope  of  two 
Inches  towards  the  bottom,  shall  be  covered  with  tin  or  zinc,  and  shall  be  at 
least  eighteen  inches  deep,  to  avoid  q;>illing  of  food. 
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Feed  bins:  All  feed  bins  Shall  be  constructed  of  cement,  stone,  metal,  or 
wood,  and  with  close-fitting  doors.  If  constructed  of  wood,  the  bins  shall  be 
lined  or  covered  with  metal,  and  the  whole  so  constructed  as  to  prevent  the 
ingress  or  egress  of  rats.  All  grain,  malt,  and  other  animal  food,  except  hay, 
stored  or  kept  in  any  stable,  must  be  kept  in  such  feed  bins.  Said  feed  bins 
must  be  kept  closed  at  all  times,  except  when  momentarily  opened,  to  take 
food  therefrom,  or  when  same  are  being  filled.  No  feed  shall  be  scattered 
about  such  bin  or  stable,  and  all  such  feed  found  on  the  floor  or  in  the  stalls 
of  said  stables  shall  be  removed  daily  and  placed  in  the  manure  pits.  No  food- 
stuifis  intended  for  or  susceptible  of  human  consumption  shall  be  kept  or 
stored  in  any  stable  or  any  other  place  where  animals  are  kept 

Sec.  4.  Be  it  further  ordainedt  etc^  That  the  construction  and  materials 
used  in  rat  proofing  shall  conform  to  the  building  ordinances  of  the  city 
of ,  except  and  only  in  so  far  as  the  same  may  be  modified  herein. 

Sec.  5.  Be  it  further  ordained,  etc.,  That  all  premises,  improved  and  unim- 
proved, and  all  open  lots,  areas,  streets,  sidewalks,  and  alleys  in  the  city 
of shall  be  kept  clean  and  free  from  all  rubbish  and  similar  loose  mate- 
rial that  might  serve  as  a  harborage  for  rats;  and  all  lumber,  boxes,  barrels, 
loose  iron,  and  similar  material  that  may  be  permitted  to  remain  thereon  and 
that  may  be  used  as  a  harborage  by  rats  shall  be  placed  on  supports  and  ele- 
vated not  less  than  two  feet  from  the  ground,  with  a  clear  intervening  space 
beneath,  to  prevent  the  harboring  of  rats. 

Sec.  6.  Be  it  further  ordained,  etc..  That  all  planking  and  plank  walks  on  and 
in  yards,  alleys,  alleyways,  streets,  sidewalks,  or  other  open  areas  shall  be 
removed  and  replaced  with  concrete,  brick,  or  stone,  laid  in  cement,  grayel,  or 
cinders,  or  the  ground  left  bare. 

Sec.  7.  Be  it  further  ordained,  etc..  That  it  shall  be  the  duty  of  every  owner, 
agent,  and  occupant  of  each  building,  outhouse,  and  other  superstructure,  stable, 
lot,  open  area,  and  other  premises,  sidewalk,  street,  and  alley  in  the  city 
of to  comply  with  all  the  provisions  of  this  ordinance. 

Sec.  8.  Be  it  further  ordained,  etc..  That  it  is  hereby  made  the  duty  of ^ 

and  particularly  through  its  health  department,  to  enforce  the  provisions  of 
this  ordinance. 

Sec.  9.  Be  it  further  ordained,  etc..  That  any  law  or  ordinance  in  conflict  witb 
the  provisions  of  this  ordinance  be,  and  the  same  is  hereby,  repealed. 


A  PREUMINARY  REPORT  ON  THE  RAT-PROOFING  STATUS  OF 
THE  NEW  YORK  WATER  FRONT  WITH  SUGGESTED  flIETHODS 
OF  IMPROVING  CONDITIONS. 

« 

By  E.  C.  Sullivan,  Junior  Asslfltant  Sanitary  Engineer,  under  the  supervision 
of  Sol  Pincus,  Associate  Sanitary  Engineer,  United  States  Public  Health 
Service. 


PURPOSE. 


The  purpose  of  this  report  is  to  present  the  results  of  a  prelimi- 
nary investigation  of  the  conditions  with  respect  to  rat  proofing  of 
the  docks  about  metropolitan  New  York. 

It  is  not  intended  to  give  a  detailed  account  of  the  conditions 
found  upon  each  dock,  but  to  give  a  summary  of  the  salient  features 
encountered  during  visits  to  many  docks  in  Manhattan,  Brooklyn, 
and  the  Jersey  shore  of  the  Hudson  River,  to  note  defects,  and  to 
suggest  methods  of  improvement. 

INTRODUCTION. 

Docks  are  of  particular  importance  from  a  pla^rue  standpoint. 
The  rodent  population  along  a  water  front  is  usually  very  large. 
A  plague  infection  usually  obtains  its  foothold  here,  introduced  by 
an  infected  rodent  from  some  ship.  It  spreads  through  the  rodent 
population  and  eventually  human  cases  occur,  usually  first  among 
dock  workers.  A  rat-proof,  rat-free  water  front  is  the  first  defense 
against  an  invasion  of  plague.  In  the  past,  rat  proofing  of  docks 
has  proved  its  value  as  a  plague-control  measure.  Rat  proofing  is 
an  enduring  measure  for  reducing  and  controlling  the  propagation 
of  the  rodent  population.  For  these  reasons,  it  is  of  great  importance 
that  a  water  front  should  be  as  nearly  rat  proof  as  is  possible. 

Rat  proofing  of  docks  is  an  extremely  expensive  proposition.  In 
this  work,  however,  commercial  and  sanitary  reasons  go  hand  in 
hand.  There  is  great  economic  gain  from  a  rat-proof  construction. 
The  money  saved  through  protection  from  the  depredation  of  rats 
and  in  decreased  labor  costs  due  to  increased  efficiency  with  improved 
trucking  and  freight-handling  facilities  is  a  sufiicient  incentive  for 
the  reconstruction  and  replacement  of  many  of  the  older  structures. 

To  do  all  this  rat  proofing  at  once  would  severely  tax  available 
resources.  Eventually  it  should  be  done.  In  the  meantime,  with 
comparatively  little  expense,  there  are  many  temporary  and  partially 
complete  rat-proofing  measures  of  great  value.  A  large  proportion 
of  this  sort  of  work  can  rightfully  be  called  repair  and  maintenance 
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work  because  much  of  rat  proofing  is  nothing  more  than  keeping 
property  in  repair.  Broken  walls  and  floors,  rubbish,  piles  of  waste 
material,  and  improper  minor  construction  are  conditions  which 
ordinarily  should  be  repaired  and  remedied.  In  this  classification 
a  great  deal  of  rat  proofing  lies. 

GENERAL  INFORMATION. 

The  water  front  of  metropolitan  New  York  includes  many  miles 
of  docks.  The  magnitude  of  the  problem  is  so  great  that  it  is 
hard  to  comprehend.  It  includes  docks  on  Staten  Island,  Jersey 
City,  Hoboken,  Weehawken,  and  Edgewater  on  the  New  Jersey  shore 
of  the  Hudson  River.  It  includes  docks  of  Brooklyn  and  Long 
Island  City.  The  water  front  of  Manhattan  proper,  extending  along 
the  Hudson  River  and  the  East  River,  has  close  to  300  docks.  In 
addition  are  the  wharves  along  the  Harlem  River  between  Manhat- 
tan and  the  Bronx.  A  conservative  estimate  of  the  number  of  docks 
in  metropolitan  New  York  would  be  2,000. 

The  ownership  of  the  docks  varies  greatly.  In  Manhattan  proper 
a  large  proportion  of  the  wharves  are  owned  by  the  city  of  New 
York  and  are  under  the  supervision  of  the  Department  of  Docks  and 
Ferries.  In  Jersey  City  private  interests  own  almost  all  of  them. 
In  Brooklyn  dock  companies  control  large  stretches  of  the  water 
front. 

The  docks  of  New  York,  as  is  to  be  expected,  are  used  for  every 
conceivable  purpose  and  industry.  There  is  no  marked  grouping  of 
the  use  of  docks  by  similar  interests  and  industries  in  one  section. 
There  is  a  very  rough  grouping,  however.  The  lower  portion  of  the 
Hudson  River  side  of  Manhattan  is  used  mainly  by  the  railroads  in 
the  transportation  of  freight  and  passengers.  Coastwise  passengers 
and  freight  steamers  are  likewise  located  here.  Farther  up  the  river 
in  the  vicinity  of  pier  50  are  located  many  of  the  trans-Atlantic 
passenger  lines.  Around  pier  90  are  grouped  coal  and  construction 
material  docks.  Here  and  there  along  this  side  of  Manhattan  are 
located  foreign  and  coastwise  freight  lines.  The  East  River  side  of 
Manhattan  is  used  principally  by  freight  steamship  interests ;  along 
the  upper  end  are  coal  and  material  docks.  Brooklyn  is  occupied 
mainly  by  freight  transportation  companies,  and  likewise  Staten 
Island.  The  Jersey  water  front  contains  many  railroad  docks. 
Freight  steamship  lines  predominate  here.  Farther  up  the  river  at 
Hoboken  are  grouped  some  trans-Atlantic  passenger  lines.  The 
Harlem  River  water  front  contains  many  lumber  docks. 

GENERAL  CONDITIONS. 

As  far  as  general  rat  proofing  conditions  are  concerned,  the  Bor- 
ough  of  Manhattan  ranks  best.    A  tight  bulkhead,  the  rear  of  which 
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is  completely  filled  in,  is  an  important  factor  in  the  elimination  of 
rodent  harborages.  Large  portions  of  the  Manhattan  water  front 
are  provided  with  bulkheads  of  stone  or  concrete,  completely  filled 
in  behind  and  paved.  There  are  stretches,  however,  where  such  bulk- 
heads do  not  exist  and  the  conditions  there  are  such  as  to  ably  illus- 
trate the  need  of  properly  protecting  land  areas  along  a  commercial 
water  front  from  rodents.    (Piers  89,  90,  North  Eiver.) 

In  Brooklyn,  at  the  Atlantic  Basin,  the  evidence  of  rat  harborage 
is  marked.  A  wooden  bulkhead  exists  here.  The  rear  is  partially 
filled  with  earth  and  partially  built  up  on  cribwork  to  form  a  dock 
paved  with  wood  plank.  Sat  holes  through  this  planking  are 
common. 

In  Jersey  City,  a  wooden  bulkhead  extends  along  the  water  front. 
It  is  rotted  out  and  broken  in  places.  A  tight  wooden  bulkhead, 
if  kept  in  proper  repair,  is  satisfactory.  More  often,  however,  it  is 
not  maintained  in  proper  condition  but  is  allowed  to  decay  and  rot, 
and  to  become  honeycombed  with  rat  holes  leading  to  hiding  places 
which  have  been  made  behind  the  bulkhead. 

In  Manhattan,  many  of  the  docks  are  new,  well  lighted  and  airy. 
Very  few  were  encountered  of.  such  age  that  their  existence  is  a 
menace.    Many  need  minor  repairs  and  changes. 

In  Brooklyn,  of  the  docks  inspected,  none  were  obsolete,  although 
the  majority  of  them  were  not  of  the  most  recent  construction. 

In  Jersey  City,  none  of  the  docks  inspected  were  of  recent  design. 
Usually,  they  were  very  dark  and  dingy.  Wooden  floors  are  the 
usual  type  of  flooring. 

TYPE  OF  DOCKS. 

The  usual  type  of  dock  found  in  New  York  extends  out  into  the 
stream.  Ships  ordinarily  are  tied  up  at  right  angles  to  the  channel. 
It  is  very  seldom  that  a  dock  is  so  constructed  that  the  ships  tie  up 
along  the  shore  parallel  to  the  channel.  In  Brooklyn,  there  are 
several  examples  (Atlantic  Basin,  Erie  Basin)  of  the  basin  type  of 
dock.  In  this  design,  advantage  is  taken  of  an  indentation  in  the 
shore  line  to  construct  the  docks  so  as  to  utilize  the  indentation  as 
a  bay  protected  by  the  two  outer  docks  or  by  a  sea  wall. 

The  usual  type  of  docks  encountered  are:  (1)  Open  docks,  (2) 
garbage  docks,  (3)  ferry  slips,  and  (4)  inclosed  docks. 

By  open  docks  are  designated  docks  or  piers  without  a  shed.  They 
simply  consist  of  the  substructure  supporting  the  dock  floor.  The 
latter  is  usually  of  wood,  sometimes  of  concrete  or  paved  with  wood 
blocks.  If  we  neglect  to  consider  the  substructure,  this  type  of  dock 
is  unimportant  from  a  plague  standpoint  provided  it  has  a  tight 
floor  and  is  kept  clean  and  free  from  rat-harboring  material.    This 
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type  of  dock  is  used  chiefly  by  canal  barges,  coal  boats,  and  similar 
craft. 

Regarding  garbage  docks,  there  is  need  of  great  improvement. 
This  is  the  type  of  dock  used  for  the  loading  of  garbage  barges. 
It  usually  consists  of  a  former  open  dock  upon  which  has  been  con- 
structed an  inclined  driveway  and  elevated  platform  for  the  unload- 
ing of  the  carts  to  the  scows  by  gravity.  The  lower  deck  of  the 
dock  usually  has  a  layer  of  garbage  and  rubbish  4  to  18  inches 
thick.  Ordinarily  they  are  located  at  points  along  the  water  front 
where  there  is  no  bulkhead  with  consequent  abundant  rat  harborage. 
Garbage  docks  are  one  place  in  particular  where  Manhattan  Borough 
should  take  measures  to  improve  conditions. 

The  large  number  of  ferry  slips  found  about  New  York  make 
them  a  special  problem  in  themselves.  While  there  is  little  danger 
from  the  possibilities  of  the  introduction  of  plague  infection  at 
such  points,  the  abundant  food  supply  due  to  passenger  refuse  and 
the  harboring  places  found  there  renders  them  a  particular  problem 
for  attention.  To  eliminate  the  food  supply  available  for  rats  by 
more  thorough  scavenger  service  is  one  step  in  the  process  of  provid- 
ing more  satisfactory  conditions. 

The  most  common  type  of  dock  found  about  New  York  is  that  in 
which  practically  all  of  the  floor  surface  is  inclosed  with  a  shed. 
Commonly,  it  is  of  one-story  construction.  This  type  of  construc- 
tion comprises  the  main  field  for  rat-proofing  operations  about  New 
York.  As  it  is  worthy  of  much  consideration,  it  is  the  intent  of 
this  report  to  further  consider  this  type  of  construction  in  the  para- 
graphs on  substructure  and  superstructure. 

SUBSTRUCTURE. 

The  usual  type  of  substructure  is  rows  of  piles,  the  rows  being 
about  15  feet  center  to  center  extending  out  into  the  stream.  Very 
seldom  is  any  longitudinal  cross  bracing  evident.  This  absence  ap- 
pears to  be  an  admirable  feature.  It  tends  to  prevent  rat  harborage 
underneath  the  dock,  due  to  lack  of  "  rat  runs."  If  the  dock  has  a 
tight  floor,  the  rat  has  neither  ingress  to  nor  engress  from  the  dark 
spaces  below  on  the  underpinning.  If  he  should  happen  to  get  there, 
he  is  isolated  without  the  presence  of  the  longitudinal  bracing  for 
his  highways  or  "  rat  runs." 

In  the  construction  of  most  of  the  docks,  it  seems  customary  to 
have  along  the  edge  of  the  docks,  a  few  feet  below  the  floor  proper, 
a  heavy  timber,  partly  for  bracing  and  partly  for  fending  purposes. 
The  presence  of  this  timber  fender  tends  to  enable  rats  to  travel  along 
the  substructure  to  shore.  To  eliminate  this  timber  or  to  alter  its 
construction  so  as  to  block  the  rat's  travel  in  the  last  few  panels 
toward  shore  seems  desirable. 
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It  is  the  practice  in  docks  used  in  connection  with  railroad  barges 
to  sheath  up  the  sides  of  the  substructure  in  order  to  enable  the 
barges  to  be  more  easily  handled.  Absence  of  light  is  a  factor  con- 
tributing to  rat  harborage,  and  to  sheath  up  the  sides  of  the  dock  in 
this  manner  makes  an  ideal  breeding  place  for  rats  if  other  conditions 
are  suitable.  Spacing  of  this  sheathing  to  admit  a  maximum  of  light 
would  materially  assist  in  improving  conditions.  Examples  of  this 
condition  may  be  found  at  almost  any  one  of  the  railroad  freight 
piers. 

Pier  1,  North  River,  possesses  a  type  of  substructure  quite  dif- 
ferent from  any  other  encountered.  It  consists  of  stone  arches  and 
appears,  to  be  as  nearly  a  rat-proof  substructure  as  can  be  built. 
Pier  86,  North  Biver,  is  constructed  with  concrete  walls  running  out 
into  the  stream  for  about  100  feet  from  shore.  With  a  concrete  bulk- 
head and  an  asphalt  floor  above,  any  rodents  below  will  have  a  rather 
difficult  task  to  find  egress  at  the  shore  end  of  the  pier. 

SUPERSTRUCTURB. 

The  latest  docks  have  a  light  framework  covered  with  heavy  gal- 
vanized iron.  This  type  of  construction  affords  very  little,  if  any, 
rat-harboring  places.  A  few  instances  were  noted  where  the  arrange- 
ment and  type  of  steel  members  were  such  that  rat  runs  were 
formed  along  the  eaves  and  bracing  of  the  sheds.  (Pier  46,  North 
River.)    Care  and  ingenuity  in  the  design  can  eliminate  this. 

The  newer  docks  are  light  and  airy.  Some  of  the  older  types  are 
very  dark  and  have  much  timber  in  their  construction.  (Pier  1, 
North  River.) 

In  many  of  the  docks,  the  sheet  iron  sides  are  protected  with  wood 
plank  sheathing.  Often,  the  planks  are  so  close  together  that  they 
practically  form  a  double  wall  to  the  building.  (Piers  10,  11,  17, 
North  River^  7,  East  River.)  There  should  be  no  such  sheathing 
for  a  distance  up  of  at  least  12  inches  from  the  floor.  Above  that 
point  the  planks  should  be  spaced  as  far  apart  as  practicable  (from 
6  to  12  inches). 

Asphalt  flooring  is  undoubtedly  the  most  desirable  type  of  flooring. 
Many  of  the  newer  docks  are  so  paved.  All  of  the  older  docks  have 
wood  floors  in  a  variable  condition  of  repair.  Next  to  an  asphalt  or 
concrete  pavement,  a  tight  wood  floor  is  ihe  most  feasible  material 
for  a  rat-proof  floor  to  a  dock.  But  the  task  of  keeping  it  in  proper 
shape  is  difficult.  Expanded  metal  laid  between  two  layers  of  plank 
htm  been  used  soccessfully  in  some  instances  in  other  places  for  the 
rat  proofing  of  floors* 

A  floor,  irrespective  of  the  material,  must  be  protected  along  the 
edge.    Otherwise,  to  endeavor  to  rat  proof  is  useless.    A  foundation 


wall  around  the  edges  extending  ^  suiBcient  depth  into  the  ground  to 
prevent  rats  burrowing  beneath  should  be  included  in  the  construc- 
tion. In  the  South,  a  wall  2  feet  in  depth  has  been  found  to  be  sat- 
isfactory for  this  purpose.  There  are  numerous  examples  along  the 
New  York  water  front  of  neglect  of  this  point.  One  of  the  worst 
examples  in  this  respect  is  Pier  84,  North  River. 

Gratings,  drains,  and  pipe  culverts  passing  through  floors  or  walls 
need  special  consideration  to  prevent  the  admission  of  rats.  Grat- 
ings were  seen  with  IJ-inch  holes  through  which  rodents  easily  can 
make  their  way.  (Pier  44,  East  River.)  In  plague  control  work 
any  opening  larger  than  one-half  inch  is  open  to  suspicion.  Drain 
and  pipe  culverts  should  have  no  openings  around  the  edges.  There 
should  be  a  close  fit  to  anything  through  which  they  pass,  f^lashing 
with  light  galvanized  iron  is  one  way  6f  accomplishing  this  result. 

On  many  docks,  particularly  railroad  freight  docks,  it  is  customary 
to  have  raised  loading  platforms  inclosed  with  plank.  Usually  the 
wooden  box  so  formed  is  not  tight  and  provides  an  excellent  rat 
harbor.  (Piers  12,  34,  East  River.)  The  problem  of  dealing  with 
these  platforms  so  that  no  rat  harborages  are  provided  is  a  most 
difficult  one.  If  th6  space  between  the  main  dock  flooring  and  the 
elevated  platform  is  left  unsheathed,  or  is  wired  with  screen  wire, 
principally  to  prevent  th«  placing  of  rubbish  therein,  it  seems  pos- 
sible that  the  rats  will  be  discouraged  from  making  their  homes  there, 
on  account  of  the  light  and  openness  of  the  space.  Otherwise,  these 
raised  platforms  will  be  a  distinct  lut  menace,  for  it  is  highly  im- 
probable that  the  two  floors,  the  sheathing  and  the  entire  space 
underneath  the  loading  platform,  can  be  constructed  and  maintained 
rat  proof. 

In  designing  docks  it  seems  customary  to  have  the  front  of  the 
structure  resplendent  with  double-walled  galvanized  iron  columns 
and  walls.  In  a  short  time  these  double  walls  are  broken  by  trucks, 
and  entrance  being  gained,  make  an  ideal  refuge  for  rodents.  The 
rusting  out  in  the  course  of  time  is  another  mode  of  admission  for 
rats.  To  eliminate  this  double-walled  construction  as  much  as 
possible  and  to  protect  it  by  concrete  footings  and  fenders  would  be 
of  material  assistance..  (Piers  4,  6,  27,  31,  Eafit  River;  95,  96,  97, 
North  River.) 

It  is  customary  to  have  small  double-walled  office  buildings  upon 
the  docks.  Sometimes  they  are  built  satisfactorily  with  no  openings 
either  in  their  own  walls  or  between  their  own  walls  and  the  walls 
of  the  shed  and  rest  flush  with  the  dock  floor.  More  often  they  are 
defective,  either  due  to  broken  walls  or  floors  or  unnecessary  open* 
ings  and  dark  holes.  To  improve  this  state  of  affairs  is  a  minor 
matter  which  should  be  given  due  consideration.  (Piers  4,  5,  27, 
31,  East  River.) 


21 

There  are  many  minor  defects  about  otherwise  practically  rat- 
proof  docks  which  tend  to  neutralize  the  effect  of  very  good  rat 
proofing.  At  Piers  51-61,  North  River,  a  raised  platform  and  un- 
necessary spaces  in  the  rear  of  dock  houses  are  examples  of  this. 
Closets  beneath  staircase  and  inclosed  staircases  are  other  things  in 
the  same  class.    (Pier  13,  North  River.) 

SPECIAL  CONSIDERATIONS. 

In  course  of  these  investigations  many  docks  were  visited  where 
there  were  piles  of  rubbish  and  old  timber.  These  had  evidently 
existed  undisturbed  for  some  time.  In  order  to  obtain  maximum 
return  for  rat  proofing  secondary  factors  such  as  these  need  attention. 
Piles  of  stuff,  imdisturbed  for  months,  are  likely  to  harbor  rats,  and 
to  unnecessarily  increase  this  evil  through  neglect  is  very  unwise. 
It  is  evident,  even  from  the  most  casual  inspection  of  many  docks, 
that  to  institute  and  maintain  a  thorough  ^'clean-up*'  campaign 
would  produce  many  beneficial  results. 

The  present  practice  of  constructing  wooden  plank  walks  and 
platforms  elevated  a  few  inches  above  the  pavement  on  the  docks 
and  along  the  water  front  should  be  abandoned.  Existing  platforms 
of  this  type  should  be  removed.  A  particularly  impressive  example 
of  this  evil  is  to  be  found  at  the  floating  oyster  market  beneath  Man- 
hattan Bridge.  Here,  between  Piers  31  and  32,  there  exists  a  wooden 
platform,  elevated  about  1  foot  above  the  paved  roadway  and  about 
15  feet  wide.  It  can  not  be  anything  else  but  a  veritable  rat  den, 
particularly  with  the  food  and  refuse  that  is  scattered  about.  Be- 
tween Piers  28  and  29,  East  River,  there  exists  a  somewhat  similar 
arrangement.  In  cases  where  it  is  impossible  to  dispense  with  such 
platforms  they  should  be  laid  directly  upon  the  ground  surface,  with 
no  intervening  space. 

SUMMARY. 

I.  In  the  replacement  of  the  older  docks  rat-proof  construction 
should  be  considered  a  factor  of  great  importance.  Minor  defects, 
which  will  tend  to  neutralize  the  effect  of  the  major  expenditure  of 
money,  should  be  carefully  avoided. 

II.  Perhaps  15  per  cent  of  the  docks  about  New  York,  the  ma- 
jority of  which  are  in  the  Borough,  of  Manhattan,  may  be  called 
**rat  proof." 

III.  In  view  of  the  ideal  conditions  about  the  garbage  docks  for 
rodent  breeding  and  harborage,  it  is  of  great  importance  that  the 
earliest  steps  in  a  rodent-eradication  or  rat-proofing  campaign 
fihoifld  include  measures  to  improve  conditions  about  these  struc- 
tures. 
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IV.  Unneoessary  wood  planked  areas  should  be  removed. 
Slightly  elevated  wood  platforms  are  dangerous  from  a  plague 
standpoint. 

v.  Minor  improvements  about  docks  such  as  repairs  to  broken 
double  walls  and  floors,  elimination  of  unnecessary  dark  spaces  be- 
neath and  behind  small  structures  on  the  docks,  changes  of  sheath- 
ing so  as  not  to  form  double  walled  spaces,  removal  of  rubbish,  etc., 
should  be  one  of  the  first  measures  instituted  in  a  rat-combative  cam- 
paign. 

VI.  It  should  be  strongly  brought  to  the  attention  of  those  con- 
cerned with  the  docks  how  unsatisfactory  it  is  to  install  upon  docks 
wooden  platforms  and  similar  structures  of  such  design  and  loca- 
tion that  they  tend  to  make  ideal  breeding  places  for  rodents.  Sim- 
plicity of  design  is  a  factor  which  tends  to  make  a  rat-proof  struc- 
ture. 


A  REPORT  OF  AN  INVESTIGATION  OF  THE  RODENT  INFESTA- 
TION AND  RAT-PROOnNG  CONDITION  OF  THE  CITY  OF 
BALTIMORE,  MD.,  TOGETHER  WITH  RECOMMENDATIONS. 

By  A.  F.  AuLMM,  Araodate  Sanitmry  Bngineer,  United  States  Public  Health 

Seryioe. 


Under  date  of  April  15  the  writer  was  ordered  by  the  Surgeon 
General  of  the  Public  Health  Service  to  report  to  Dr.  C.  Hampson 
Jones,  city  health  commissioner  of  the  city  of  Baltimore,  Md.,  on 
or  about  May  1,  for  the  purpose  of  assisting  Dr.  Jones  in  such  way 
as  might  be  possible  in  determining  the  extent  of  the  rodent  infesta- 
tion of  the  city  of  Baltimore  and  in  giving  such  advice  as  might  be 
advisable  as  to  the  means  of  overcoming  or  controlling  this  infesta- 
tion, particularly  with  a  view  to  ascertaining  the  practicable  means 
of  determining  whether  or  not  rodent  plague  may  have  secured  a 
foothold  in  Baltimore;  and,  further,  a  study  of  conditions  and  means 
of  correcting  them  to  insure  as  far  as  possible  the  relative  rat  proof- 
ing of  the  buildings  in  the  city  to  the  extent  that  should  rodent  or 
human  plague  at  any  time  make  its  appearance  in  the  city  a  means 
might  be  at  hand  for  readily  combating  the  initial  appearance  of 
such  plague. 

The  writer  has  spent  several  weeks  in  Baltimore  in  studying  the 
problems  outlined  and  in  determining  what  seems  to  be  a  prac- 
ticable solution  thereof. 

It  was  very  quickly  seen  that  the  solution  of  the  problems  con- 
fronting the  city  lay  not  only  in  the  city  health  department,  but  also 
those  of  street  cleaning  and  of  building  inspection — the  former  be- 
cause of  the  fact  that  at  present  certain  rodent  destructive  activities 
are  carried  out  by  that  department,  the  second  because  of  the  fact 
that  it  is  only  proper  and  fitting  that  all  rat-proof  building  inspec- 
tion falls  within  the  jurisdiction  of  that  oiBcial. 

The  need  of  a  study  of  this  kind  in  the  city  of  Baltimore  should 
be  very  apparent,  but  a  few  words  in  regard  to  the  world-wide  prev- 
alence of  plague  will  further  emphasize  this  point.  It  can  be  very 
briefly  stated  that  within  the  past  few  years  rodent  or  human  plague 
has  made  its  appearance  in  many  seaports,  large  and  small,  dis- 
tributed over  the  entire  world. 

By  a  strange  and  unexplained  condition,  the  eastern  seacoast  of 
the  United  States,  from  Florida  to  Maine,  has  up  until  the  present 
reported  no  human  or  rodent  plague.  With  the  exception  of  the 
northern  and  northwestern  seacoast  of  Norway,  this  is  the  longest 
stretch  of  seacoast  in  the  world  that  has  not  within  the  past  few 

(28) 


24 

years  reported  plague  along  its  shores.  It  would  seem,  therefore, 
that  if  chance  alone  controlled  the  question  of  the  appearance  of 
plague  that  this  eastern  seacof^st  of  ours  would  be  due  to  be  visited 
very  shortly  by  plague  in  some  form  or  other.  Accordingly,  it  is 
not  only  wise  but  very  necessary  that  the  cities  along  the  seacoast 
should  take  heed  unto  themselves  to  do  all  within  their  means  that 
it  is  possible  to  do  to  head  off  and  prevent  the  impending  danger  to 
themselve& 

Although  the  signatories  to  The  Hague  Peace  Tribunal  have 
agreed  that  all  ships  calling  at  their  ports  should  be  fumigated 
every  six  months  for  the  destruction  of  rodents,  imfortunately,,the 
carrying  out  of  this  agreement  effectively  can  not  be  relied  upon  at 
the  present  time  as  a  means  of  controlling  the  rodent  problem  on 
board  ships  calling  at  the  seaport  towns  of  our  eastern  coast,  and  it 
is,  therefore,  necessary  that  each  city  of  itself  take  the  proper  steps 
to  prevent  the  introduction  of  plague  into  its  own  port. 

Having  thus  briefly  stated  the  world-wide  point  of  view  of  the 
spread  of  plague,  attention  should  be  called  to  only  a  brief  state- 
ment of  the  method  of  its  transmission,  namely,  that  plague  is  essen- 
tially  a  disease  of  rodents,  being  transmitted  from  one  to  another 
by  the  bite  of  a  flea,  which  carries  the  germ  from  a  sick  rodent  to  a 
well  one,  or  in  the  absence  of  any  well  rodents  from  a  sick  rodent 
to  the  nearest  human  host.  It  is  evident,  therefore,  that  checking 
of  the  transmission  of  plague  depends  upon  either  the  control  of  the 
number  of  rodents  within  a  community  or  the  control  of  the  number 
of  fleas  upon  the  rodents  within  the  community.  At  present  the  latter 
is  not  a  feasible  means,  and  we  are  compelled,  therefore,  to  direct 
our  activities  to  the  rats. 

To  briefly  state  a  few  facts  in  regard  to  rats,  it  may  be  said  that 
they  are  classified  into  three  groups:  The  ground  rat,. the  house  rat, 
and  wild  field  rats,  to  which  should  be  added  a  class  of  mice  which  are 
not  properly  considered  as  rats.  The  method  of  rat  proofing  of  build* 
ings  or  areas  depends  upon  which  kind  of  rats  are  found  in  or  upon 
such  building  or  area.  If  the  ground  rat  is  present  rat  proofing 
activities  are  directed  primarily  at  the  ground  areas  of  the  buildings; 
if  the  house  rat  is  present  greater  emphasis  is  laid  upon  waUs, 
floors  above  ceilings,  and  passageways  within  walls;  if  the  undomesti- 
cated  field  rat  is  present  the  problem  of  rat  proofing  of  buildings 
need  receive  little  consideration  as  they  seldom  or  ever  enter  into 
buildings. 

The  underlying  principles  of  rat  proofing  consist  of  creating  con- 
ditions which  are  unfavorable :  First,  to  the  presence  of  rats ;  second, 
to  their  securing  f ood ;  and  third,  for  the  production  of  their  young. 
In  securing  the  former  we  rely  largely  upon  the  introduction  of 
plenty  of  light  to  the  place  where  rats  ordinarily  would  be  found. 
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since  rats  will  not  remain  in  well-lighted  areas.  This  principle  has 
resulted  in  the  rather  extensive  use  in  the  southern  climates  of  the 
method  of  elevation,  so-called,  of  rat  proofing,  whereby  the  building 
is  elevated  upon  piles  to  a  height  such  that  light  reaches  all  areas 
underneath  the  building.  Of  course,  this  method  is  not  applicable 
to  dwellings  in  the  colder  northern  climates,  but  the  principle  may  be 
applied  somewhat  by  the  installation  of  windows  admitting  light  to 
dark  basements  and  ground  floors. 

In  separating  the  rat  from  his  food  the  main  reliance  is  placed 
upon  proper  garbage  removal,  together  with  the  maintenance  of  all 
large  food  supplies  in  all  buildings  in  rodent-proof  rooms — that  is, 
rooms,  the  floors,  walls,  and  ceilings  of  which  are  impermeable  to 
rodents.  This  means  either  concrete  floors  and  walls  or  wooden 
floors  and  walls  covered  with  metal,  the  doors  thereof  properly  pro- 
tected by  metal  to  prevent  the  gnawing  of  rats. 

In  establishing  and  maintaining  conditions  which  tend  to  prevent 
rats  from  raising  their  young  we  rely  largely  in  the  case  of  ground 
rats  upon  the  covering  of  the  ground  area  of  the  building  with  a 
rodent-proof  material  carrying  the  walls  of  such  building  down 
into  the  ground  to  such  a  depth  that  rats  may  not  burrow  underneath 
these  walls,  there  finding  lodging  and  shelter.  In  the  case  of  house 
rats,  the  problem  of  preventing  as  far  as  possible  the  raising  of  young 
depends  upon  the  removing  of  spaces  within  walls  and  double  ceilings 
where  house  rats  make  their  nests. 

In  every  city  there  are  numerous  instances  of  unnecessary  wooden, 
concrete,  and  brick  walks,  and  also  unused  shacks,  all  of  which  harbor 
rats,  which  can  best  be  rat  proofed  by  destruction,  thereby  not  only 

securing  good  rat  proofing  but  increasing  the  general  sanitary  tone 
of  the  community,  and  it  nas  been  f ouiid  in  plague-campaign  opera- 
tions that  the  destruction  of  these  unnecessary  low-lying,  wooden, 
concrete,  or  brick  floors  has  resulted  in  the  greatest  possible  measure 
of  rodent  control. 

In  studying  the  situation  in  Baltimore,  it  has  been  possible  only 
to  touch  the  high  spots  of  the  problem,  and,  in  brief,  the  method  of 
study  has  been  as  follows : 

First,  a  general  survey  of  the  water  front,  for  it  is  along  the  coast 
line  that  our  interest  first  of  all  must  lie,  since  it  is  across  the  wharves 
that  plague  is  usually  introduced  into  a  community.  Next  of  all,  a 
very  general  and  hurried  inspection,  in  company  with  inspectors  of 
the  building  department,  was  made  of  groups  of  buildings  in  typical 
sections  of  the  conmiunity :  First,  of  a  group  of  wharves ;  next  of  a 
wholesale  produce-house  district;  next  of  a  business  district;  and 
lastly  of  two  types  of  residential  districts,  one  being  the  isolated 
home,  both  wood  and  brick  construction,  and  the  other  of  the  brick 
row  tenement  house  so  very  common  in  Baltimore. 
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A  oonsiderable  amount  of  time  was  spent  in  the  study  of  Balti- 
more's building  laws;  first  of  the  building  code  of  1908,  which  at 
present  is  in  operation;  and  second,  of  the  proposed  building  code 

now  under  consideration.     These  are  discussed  at  length  in  this 
report. 

With  an  inspector  of  the  street-cleaning  department's  ofiice,  some 
time  was  spent  in  observing  the  activities  of  that  department  in 
rodent  extermination  and  collection. 

Based  upon  a  knowledge  of  general  facts  outlined  above,  and  the 
specific  instances  observed  in  Baltimore,  this  report  has  been  written 
with  an  idea  of  making  it  not  so  much  a  statement  of  ideal  condi- 
tions to  be  desired  but  rather  of  stating  what,  in  the  writer's  opinion, 
is  at  the  present  time,  at  least,  the  most  practical  solution  of  Balti- 
more's rat  problem. 

EXTENT  OF  RODENT  INFECTION. 

In  passing  over  the  wharves,  and  through  the  buildings  on  them, 
there  was  observed  much  evidence  of  the  presence  of  rats,  both  of  the 
ground  rat  and  of  the  house  rat.  It  would  appear  that  the  ground 
rat  has  in  many  instances  formed  burrows  under  the  buildings,  on 
the  wharves,  and  that  the  house  rat  must  be  living  within  the  walls. 
In  many  instances  extensive  "  rat  swings  "  were  observed,  the  latter 
being  the  places  where  the  rat  in  passing  along  stringers  leaves  marks 
of  his  body  on  vertical  joists  and  building  walls.  On  those  wharves, 
across  which  food  materials  pass,  were  found,  as  may  have  been 
expected,  the  greatest  number  of  evidences  of  the  presence  of  rats. 

Generally  throughout  the  city  there  was  no  difficulty  in  finding 
plenty  of  evidence  of  the  presence  of  the  ground  rat.  This  is  espe- 
cially so  in  the  residential  district  lying  a  mile  or  more  from  the 
water  front,  and  in  this  connection  it  might  be  stated  that  in  the  few 
instances  carefully  observed  the  rat  burrows,  originating  outside  of 
basement  walls,  extended  at  least  4  feet  below  the  ground  surface. 

In  the  rather  limited  investigations  it  was  noted  that  no  evidences 
of  house  rats  were  observed  more  than  10  blocks  from  the  water 
front.  It  would  take  rather  extensive  observations  to  check  the 
accuracy  of  this  statement  but  it  should  be  borne  in  mind  as  indicat- 
ing that  the  immediate  water  front  is  probably  the  main  source  of  in- 
fection of  this  type  of  rodent. 

In  general  it  may  be  stated  that  there  is  in  Baltimore  plenty  of 
evidence  of  rodents  and  that  it  would  appear  that  the  infestation  is 
of  both  types  of  rats,  the  house  and  the  ground  rat,  and  that  appar- 
ently there  are  very  few  mice,  at  least  in  the  business  district.  No 
observations  were  made  in  regard  to  the  presence  of  the  wild  field  rat. 

Fortunately,  we  have  a  few  specific  instances  of  the  extent  of  rodent 
infection  within  the  city,  these  being  in  the  Fort  McHenry  district, 
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where  under  the  Public  Health  Service  trapping  for  rodents  has  been 
carred  out  for  nearly  a  year,  and  second  from  rather  limited  figures 
as  to  the  number  of  dead  rats  collected  by  the  street  cleaning  de- 
partment. 

In  the  summer  of  1920,  an  experienced  rat  trapper  from  New  Or- 
leans was  detailed  to  Fort  McHenry  for  the  purpose  of  controlling 
the  rodents  which  were  at  that  time  a  nuisance  within  the  reservation. 
He  reports  that  several  thousand  rats  were  captured,  the  ground  rat 
and  the  house  rat  being  very  nearly  equally  distributed  in  numbers, 
but  since  his  traps  were  mainly  on  the  ground  he  got  the  ground  rats 
first,  later  taking  the  house  rats,  who,  when  the  ground  rats  were  re- 
moved, came  down  from  the  building  to  the  ground. 

After  a  conference  with  the  city  health  commissioner,  the  commis- 
sioner of  street  cleaning  made  arrangements  in  his  department 
whereby,  beginning  the  first  week  in  June,  a  record  might  be  had  of 
the  number  of  dead  rodents  picked  up  by  the  street  cleaning  and  gar- 
bage collection  force  from  the  alleys,  trash  cans,  and  as  far  as  pos- 
sible from  the  garbage  cans.  These  have  averaged  about  2,000 
rodents  a  week,^  the  specific  figures  being : 

Week  ending  June  7 2, 196 

VSTeek  ending  June  14 1, 898 

Week  ending  June  21 2, 2U 

Week  ending  June  28 2, 050 

These  were  collected  within  the  old  Baltimore  city  limits  covering 
an  area  of  approximately  31  square  miles.  In  addition  to  those, 
during  the  week  of  June  7  the  dead  animal  collection  force  reported 
219  dead  rats  collected  by  them.  It  would  appear,  therefore,  that  a 
rather  considerable  number  of  dead  rodents  are  finding  their  way 
either  into  the  incinerator  or  the  dumps  of  the  city.  Certainly, 
these  rodents  should  be  examined  for  plague,  since,  if  any  rats  are 
dying  of  plague  within  the  city^  they  would  be  most  probably  found 
among  those  so  collected. 

It  is  evident  from  the  general  observations  made,  as  well  as  the 
few  specific  instances  at  hand,  that  Baltimore's  rodent  infestation 
is  probably  as  great  as  any  other  seaport  city.  Certainly  there  are 
large  numbers  of  rats  within  the  city  which  are  capable  of  great 
economic  damage  as  well  as  being  a  potential  danger  to  the  public 
health. 

CONTROL  IN  GENERAL  OF  RODENT  INFESTATION. 

The  details  of  the  general  methods  of  the  capture,  control,  and 
destruction  of  rodents  within  a  community  are  in  general  very  well 
known  and  need  not  at  this  time  be  specifically  elaborated  upon, 
but  it  might  be  stated  that  they  fall  into  four  general  classifications, 

*  Period  June  28,  1921,  to  Janoary  1,  1922,  82,397  lodentf. 
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namely,  hunting,  poisoning,  the  use  of  natural  enemies,  and  rat 
proofing,  the  general  features  of  which  have  been  outlined  in  the 
foregoing  pages. 

Trapping,  one  of  the  hunting  methods,  is  at  present  our  main 
reliance  for  the  capture  of  rodents.  Probably  the  best  trap  for  the 
purpose  of  capture  and  destruction  is  the  ordinary  snap  trap  baited 
with  bread,  meat,  or  fish.  Cage  traps,  preferably  the  half  barrel, 
24-inch  length  size,  likewise  baited  with  bread  or  meat  are  necessary 
for  the  capture  of  live  rats  that  the  number  of  fleas  per  rat  may  be 
determined,  since  this  factor  is  very  important  in  the  transmission 
of  plague  from  rat  to  rat  or  from  rat  to  man.  Fleas  will  not  remain 
on  a  dead  rat.  Barrel  traps  half  filled  with  water  provided  with 
a  tipping  cover  are  very  useful  in  inaugurating  a  campaign  in  an 
area  heavily  infested  with  rats.  For  ordinary  usage  one  trapper 
provided  with  100  or  150  snap  traps  and  about  a  dozen  cage  traps 
will  be  kept  busy  in  making  one  round  of  his  traps  each  day,  and 
under  campaign  conditions  'will  average  from  one  dozen  to  two 
dozen  rats  a  day. 

Indiscriminate  use  of  poisoned  food  is  a  very  dangerous  method 
of  rodent  extermination  in  cities,  due  to  the  possibility  of  the  de- 
struction of  other  animals  than  rats,  and  of  poisoning  children. 
It,  however,  has  its  very  useful  place  in  eliminating  rats  from  places 
where  traps  can  not  be  placed,  such  as  sewers,  underground  con- 
duits, or  places  where  traps  would  be  floated  off  or  lost  in  periods 
of  high,  water.  Gaseous  poisoning  is  very  effective,  but  is  extremely 
dangerous,  and  can  be  used  only  by  highly  trained  operators* 
Poisoning  can  only  be  considered  as  a  means  of  controlling  the 
economic  damage  done  by  rats,  since  poisoned  rats  are  usually 
lost  for  laboratory  examination  to  determine  whether  or  not  they 
may  have  been  plague-infected. 

Natural  enemies  such  as  ca£s,  dogs,  ferrets,  and  the  like,  are- ex- 
tremely unreliable  and  limited  in  their  application  toward  rodent 
destruction. 

Unfortunately,  the  general  public  expects  altogether  too  much  of 
rat  proofing,  and  fails  to  realize  that  rodents  may  enter  into  even 
the  most  satisfactorily  rat-proof  building  ever  constructed.  Rat 
proofing  is,  however  of  great  value.  It  not  only  increases  the 
general  sanitary  tone  of  the  community  by  providing  better  con- 
struction, but  also  diminishes  the  fire  hazard  and  corrects  many 
insanitary  defects  which  would  otherwise  not  be  noticed,  and,  of 
course,  in  addition  to  this  it  does,  to  a  rather  large  extent,  aid  in 
the  control  of  the  rate  of  propagation  of  rodents.  Furthermore, 
in  the  presence  of  rodent  or  human  plague  it  brings  such  plague 
cases  to  the  attention  of  the  authorities  earlier  than  they  would 
otherwise  appear.    This  last  is  due  to  the  fact  that  the  sick  and 
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dying  plague  rat  is  unable  in  a  rat-proof  community  to  hide  away 
by  himself,  and  the  sick,  dying,  and  dead  rats  in  a  rat-proof  build- 
ing are  rather  quickly  observed  by  the  occupants  and  reported  to 
the  authorities. 

It  can  be  recommended,  therefore,  in  general  in  order  to  control 
rodent  infestation: 

1.  That  Baltimore  should  undertake  the  establishment  of  a  trap- 
ping force  for  the  purpose  of  capturing  and  destroying  rodents 
within  the  city. 

2.  That  for  the  present  any  general  and  indiscriminate  use  of 
ooison  should  be  avoided. 

3.  That,  as  subsequently  elaborated  upon,  rat-proofing  operations 
within  the  city  be  inaugurated. 

These  recommendations  will  attack  the  problem  both  from  its 
economic  side,  which  is  primarily  concerned  in  the  destruction  of 
rodents,  and  also  from  the  health  side  of  the  problem,  which  is  con- 
cerned with  the  capture  of  rodents  for  the  purposes  of  laboratory 
examination. 

DETERMINATION  OF  THE  PRESENCE  OF  PLAGUE. 

With  our  present  knowledge  of  the  transmission  and  control  of 
rodent  and  human  plague  we  have  come  to  rely  very  largely  on 
laboratory  examination,  by  ttieans  of  autopsies  of  all  rodents,  find- 
ing within  their  bodies  the  typical  lesions  caused  by  the  plague 
bacillus.  To  effect  as  completely  as  possible  this  end  it  is  necessary 
tliat  all  rats  either  found  dead  within  the  city  or  captured  alive  or 
iiend  in  traps  should  bo  delivered  to  a. municipally  operated  labora- 
tory, preferably  under  the  control  of  the  health  department,  where 
they  may  be  examined.  It  is  needless  to  add  that  the  place  of  capture 
or  finding  of  each  rat  should  be  known.  The  following  three  specific 
recommendations  may,  therefore,  be  made  with  an  idea  of  determin- 
ing the  presence  of  rodent  plague  within  the  city  : 

1.  It  may  be  recommended  that  the.  trapping  force,  above  pro- 
posed, should  be  considered  as  a  unit  of  about  eight  or  ten  trappers 
under  the  supervision  of  a  competent  foreman,  provided  with  the 
""  proper  equipment,  operating  under  the  general  jurisdiction  of  the 
health  department.  If  possible,  the  foreman  should  be  a  man  ex- 
perienced in  his  work,  or  in  the  absence  of  such  experience  a  man 
bhouldbe  given  proper  training  along  this  line.  This  unit  of  8  or 
10  men  under  a  foreman  should  be  considered  the  nucleus  of  a  more 
extensive  trapping  force  should  the  plague  ever  make  its  appear- 
ance within  the  city.  This  force  will  probably  supply  enough  rata 
per  day  to  the  laboratory  to  enable  that  recommended  force  to 
operate  at  its  maximum  efficiency.    The  principal  function  of  this 
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trapping  force  should  be  to  trap  areas  along  the  water  front  and 
the  various  dumps  within  the  city,  principally  for  the  purposes  of 
securing  rats  to  determine  the  presence  or  absence  of  rodent  plague 
infection.  It  should  not  be  considered  at  this  time,  at  least,  as  a 
rodent-control  force  for  the  general  purpose  of  eliminating  or  re- 
ducing the  rodent  population  within  the  city. 

2.  It  may  be  recommended  that  the  efforts  of  the  health  depart- 
ment and  the  street  cleaning  department  be  coordinated  with  the 
result  that  all  rodents  collected  by  both  may  be  so  tagged  as  to  tell 
their  point  of  origin  and  then  delivered  to  the  rodent-examining 
laboratory  for  the  purpose  of  classification  and  examination.  Any 
other  agencies  concerned,  such  as  the  dead  animal  collection  wagon, 
should  also  have  their  activities  coordinated  along  the  same  line. 

3.  It  may  be  recommended  that  a  laboratory  properly  equipped 
and  suitably  located  be  established  under  the  jurisdiction  of  the 
health  department,  for  the  purpose  of  examining  and  classifying 
the  rats  that  may  be  delivered  to  it.  This  examination  should  in- 
clude macroscopic  as  well  as  microscopic  examinations,  animal  inocu- 
lation, and  cultural  methods  of  identification  of  organisms  recovered 
from  the  rodent.  It  will  be  advisable  that  a  director  in  charge  with 
a  laboratory  assistant  and  a  clerk  be  provided.  This  is  the  minimum 
operating  force.  In  addition,  space  for  a  sufficient  number  of  labora- 
tory animals  and  an  incinerator  should  be  provided. 

With  the  inauguration  and  carrying  into  effect  of  these  recom- 
mendations there  will  be  provided  means  whereby  any  presence  of 
rodent  plague  within  the  city  of  Baltimore  may  be  determined,  and 
this  is  always  the  first  step  necessary  in  the  detection  and  control 
of  a  human  epidemic. 

STUDY  OF  THE  CONDITIONS  OF  BUILDINGS  WITH  REFERENCE 

TO  RAT  PROOFING. 

Each  and  every  building  in  a  city  is  a  subject  for  individual  study 
in  regard  to  the  details  of  rat  proofing  inasmuch  as  not  two  of  them 
present  the  same  problem. 

In  the  limited  time  available  no  attempt  could  be  made  to  make 
more  than  broad  general  deductions  based  upon  a  few  specific  ob- 
servations. 

The  buildings  in  Baltimore  can  be  given  a  rather  unique  classifica- 
tion ;  as  those  constructed  prior  to  and  subsequent  to  the  destructive 
fire  of  1904. 

Generally  speaking,  those  buildings  now  standing  which  were  built 
prior  to  this  fire  are  of  a  coi^truction  type  apparently  built  with 
little  supervisional  control  by  governmental  authority,  and  they 
present  a  most  widespread  and  diverse  set  of  building  conditiona. 
They  will  be  very  hard  to  handle  in  regard  to  correction  of  rat- 
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proofing  conditions  at  the  present  time,  although  in  them  the  need  is 
really  the  greatest.  I  believe,  however,  it  is  unwise  at  this  time  to 
formulate  legislation  in  regard  to  them.  In  the  presence  of  an  epi- 
demic of  plague,  however,  they  would  fall  within  the  provisions  of 
the  building  code  as  subsequently  noted,  and  could  at  that  time  be 
forced  to  make  improvements  to  protect  the  health  of  the  occupants. 
Furthermore,  many  of  these  buildings  will  probably  within  the  next 
few  years  be  destroyed.  Many  of  the  owners  of  these  properties  are 
either  desirous  to  or  would  willingly  cooperate  with  the  municipal 
authorities  in  a  movement  tending  to  correct  the  rat  menace  which 
these  buildings  now  present. 

In  the  buildings  constructed  according  to  the  1908  code,  the  general 
provisions  of  rat  proofing  have  been  fairly  well  carried  out,  but  it  may 
be  briefly  stated  that  many  details  of  construction  so  essential  from 
.1  rat-proofing  point  of  view  have  been  oftentimes  overlooked  and 
neglected. 

In  almost  every  building  which  was  visited  it  seemed  that  very 
simple  and  inexpensive  means  could  be  utilised  to  overcome  the  de- 
fects present.  I  believe  that  an  energetic,  conscientious,  trained 
worker  could  by  his  own  endeavors  stimulate  much  in  the  way  of 
corrective  changes  in  both  the  older  type  of  buildings  and  also  in 
the  more  recently  constructed  ones. 

There  is  only  one  type  of  building  construction  in  Baltimore, 
which  for  the  purpose  of  this  report  need  be  described  in  detail, 
and  that  is  the  method  that  is  very  commonly  used  in  the  construc- 
tion of  wharves  within  the  city. 

WHARF  CONSTRUCTION. 

Generally  speaking,  the  Baltimore  wharves  are  of  the  pier  type, 
extending  out  from  the  shore  and  alongside  of  which  the  steam- 
ships dock.  Almost  universally  they  are  supported  upon  piles  which 
are  cut  off  just  below  low-water  line.  Upon  the  top  of  these  cut-off 
piles  is  constructed  a  decking  of  either  timber  or  concrete.  Around 
the  edges  of  this  decking  is  built  a  retaining  wall,  either  of  wood 
cribbing  or  of  concrete,  of  the  gravity  type  cross-section.  This  re- 
taining wall  usually  extends  about  2  or  3  feet  above  high  water. 
Upon  the  decking  and  within  the  retaining  walls  is  dumped  an  earth 
fill  which  is  leveled  off  with  the  top  of  the  retaining  wall.  Upon 
this  earth  fill  is  constructed  the  wharf  superstructure,  the  floors  and 
other  features  of  which  fall  within  the  provisions  of  the  building 
laws. 

Viewed  from  a  distance  these  wharves  appear  to  be  either  c6n- 
crete  masonry  construction  or  of  timber  cribbing  since  the  piling 
supporting  the  retaining  wall  is  invisible,  being  entirely  submerged. 
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This  type  of  construction  is  very  satisfactory  from  a  rat-proofing 
point  of  view,  and  since  the  possible  defects  in  rat  proofing  are  cov- 
ered by  the  building  laws,  I  believe  that  very  little  worry  may  be  had 
in  regard  to  future  wharf  construction  of  this  type.  However,  the 
flooring  and  superstructure  of  all  wharves  should  be  thoroughly 
studied  and  every  means  taken  to  correct  existing  danger  spots. 

STUDY  OF  PRESENT  BUILDING  CODE. 

In  carrying  out  the  rat-proofing  operations  in  any  city,  it  is 
always  advisable  that  if  possible  the  existing  building  laws  be 
utilized  as  far  as  they  are  applicable  and,  if  necessary,  modified 
with  an  idea  of  creating  rat-proof  buildings  within  the  city. 

The  present  building  code  of  the  city  of  Baltimore  is  the  1908 
revision  of  Article  VII  of  the  City  Code  of  1898.  Certain  paragraphs 
of  this  cover  points  that  are  important,  governing  the  rat  proofing 
of  the  city.  The  paragraph  numbers  referred  to  are  the  "wholo 
number  paragraphs." 

Paragraph  119  states  that  all  tests  of  new  materials  and  of 
cements  shall  be  made  as  directed  by  the  inspector  of  buildings^ 
and  that  all  tests  of  cement  shall  conform  to  the  standard  of  tho 
American  Society  of  Civil  Engineers. 

Paragraphs  123-125  permit  new  materials  and  methods  of  con- 
struction other  than  those  specified  and  specifically  covered  in  the 
code. 

Paragraph  201  defines  a  footing  as  that  part  of  the  foundation 
wall  below  the  beginning  of  the  spread. 

Paragraph  209-211  define  terra  cotta,  hard  terra  cotta,  semi- 
porous  terra  cotta  having  20  per  cent  sawdust,  and  porous  terra 
cotta  having  50  per  cent  sawdust.  These  last  two  should  not  be  con- 
sidered as  permissible  rat-proof  materials!. 

Paragraphs  223-224  define  limits  including  the  greater  part  of  the 
business  portion  of  the  city,  within  which,  no  frame  or  other  wooden 
structures  are  to  be  built. 

Paragraph  268  defines  fran^e  buildings  as  any  building  with  ex- 
terior walls  of  wood  or  wood  Scathed  with  4  inches  of  brickwork 
or  wood  frame  covered  with  metal  or  lathed  and  plastered  on  the 
outside. 

Paragraph  285  subjects  all  materials  to  the  approval  of  the  build- 
ing inspector. 

Paragraph  295  defines  the  standard  of  every  brand  of  Portland 
cement. 

Paragraph  296  defines  sand  as  being  clean,  sharp,  not  more  than 
5  per  cent  clay  or  loam  and  free  from  vegetable  or  other  deleterious 
foreign  matter. 
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Paragraph  299  defines  cement  mortars  as  being  1  part  Portland 
cement  and  not  more  than  3  parts  sand. 

Paragraph  303  defines  foundation  concrete  as  being  1:3:5  mix- 
tures. 

Paragraph  437  states  that  excavations  for  footings  be  not  less 
than  3  feet  below  the  surface,  except  for  frame  buildings.  This 
is  an  important  paragraph  from  a  rat-proofing  point  of  view,  and 
the  exception  is  an  unwise  one  when  considered  as  a  rat-proofiing 
measure. 

Paragraph  453  states  that  the  tops  of  wood  piles  for  foundations 
shall  be  cut  off  below  meitn  low  tide. 

Paragraph  456  covers  special  regulations  for  piles  in  structures 
over  water  where  piles  extend  above  water. 

Paragraph  469  is  probably  the  most  important  paragraph  in  the 
regulations  in  regard  to  securing  rat-proofiing.  It  states  that  the 
floor  of  cellar  or  lowest  story  of  every  dwelling,  hotel,  lodging 
house,  apartment,  office  building,  hospital  or  other  institution  for 
care  or  treatment  of  persons,  and  every  building  in  which  manufac- 
turing is  carried  on  shall  be  made  of  concrete  not  less  than  3  inches 
thick  with  a  top  finish  of  cement  mortar,  1  inch  thick,  said  mortar 
being  made  of  1  part  cement  to  not  over  2  parts  sand.  This  para- 
graph should  include  restaurants,  food  depots,  and  stables. 

Paragraph  471  permits  wood  floors  to  be  laid  on  concrete  floors, 
but  with  the  sleepers  on  top  of  the  concrete.  This  is  poor  rat  proofing, 
since  it  permits  of  the  possibility  of  rats  passing  underneath  the  wood 
floors  or  making  their  nests  between  the  wood  and  concrete  floors. 
It  is  customary  in  rat-proofing  ordinances  to  limit  the  sj)ace  between 
concrete  and  wood  floors  to  one-half  inch,  or  to  permit  sleepers  to 
be  embedded  in  the  concrete,  thus  insuring  no  space  between  the  con- 
crete and  the  wood  floors. 

Paragraph  472  permits  this  last  requirement,  but  only  in  low- 
ground  areas,  which  is  a  rather  unusual  limitation. 

Paragraph  528  permits  the  space  between  the  top  of  the  slab  and 
the  floor  to  be  filled  with  a  cinder  filling  of  1  part  cement,  with  not 
more  than  8  parts  cinders. 

Paragraph  530  states  that  the  wood  sleepers  and  wood  flooring  shall 
not  extend  under  any  partition. 

Paragraph  637  states  that  in  reinforced  concrete  there  shall  be 
at  least  2  inches  of  concrete  covering  reinforcing  bars. 

Paragraph  684  states  that  cement  used  in  making  blocks  shall  be 
made  according  to  the  standard  specification  of  the  American  Society 
for  Testing  Materials. 

Paragraph  1556  excepts  grain  elevators  from  the  provision  of  the 
article. 
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Paragraph  1847  provides  that  footings  for  foundations  of  walls 
for  frame  buildings  built  on  the  ground  shall  be  laid  not  less  than  3 
feet  below  lowest  surface  of  the  ground. 

Paragraph  1848  provides  that  walls  shall  extend  to  bottom  of  the 
sill.  This  is  an  important  measure  and  should  be  thoroughly  en- 
forced, since  it  covers  the  usual  provisions  of  the  rat-proofing  ordi- 
nance defined  to  eliminate  the  so-called  ^  open  wall  base." 

Paragraph  1854  provides  that  the  bottom  of  the  wall  shall  not  be 
less  than  2  feet  above  ground,  unless  the  story  is  used  for  business 
purposes. 

Paragraph  1862  is  an  important  paragraph  from  a  rat-proofing 
point  of  view,  which  provides  that  the  space  between  studding  or 
wall  timbers  in  exterior  and  interior  walls  of  every  frame  building 
which  is  sheathed,  plastered,  or  otherwise  covered  on  both  sides  of 
the  studding  or  other  wall  timbers  shall  be  filled  in  with  brick, 
mortar,  or  other  incombustible  material,  wherever  practicable,  from 
the  bottom  of  the  joists  to  6  inches  above  the  top  of  the  finished 
floors  at  each  floor  level.  Such  filling  material  shall  extend  entirely 
around  the  building  and  occupy  the  entire  space  between  the  two 
coverings.  If  necessary,  horizontal  wood  braces,  not  less  than  2 
inches  thick,  shall  be  introduced  between  the  joists  or  other  wall 
timbers  for  the  support  of  such  filling. 

In  general,  it  will  be  seen  that  the  present  building  code  covers 
many  of  the  points  ordinarily  considered  in  the  rat-proof  building 
ordinances.  It  does  not,  however,  di£Perentiate  as  such  ordinances 
ordinarily  do  between  buildings  of  different  potential  rat-harboring 
dangers.  Such  ordinances  usually  require  stricter  rat  proofing  in 
establishments  which  may  be  classified  as  large  food  depots  and 
stables,  which  experience  has  shown  are  the  main  sources  of  rats  and 
the  greatest  danger  from  a  plague  point  of  view. 

THE  PROPOSED  BUILDING  CODE. 

This  is  an  ordinance  to  repeal  and  reordain  with  amendments 
ordinance  No.  155,  approved  June  19,  1908,  from  which  the  above 
quotations  were  made.  The  ordinance  is  at  the  present  time  under 
consideration  by  the  city  authorities.  Some  quotations  from  it  which 
have  a  bearing  on  rat  proofing  and  plague  prevention  follow,  to- 
gether with  remarks  upon  them. 

Section  3,  paragraph  7,  includes  among  the  duties  of  the  building 
inspector  the  determination  as  to  whether  defects  or  impairments 
which  exist  in  building  shall  endanger  the  health  of  the  occupants 
or  menace  surrounding  property,  and  authorizes  the  building  in- 
spector to  take  action  to  correct  conditions.  Certainly  this  broad 
power  covers  rat  proofing  for  plague  prevention. 
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Section  10,  paragraph  7,  defines  a  baaement  as  a  story  partly  under- 
ground, but  having  at  least  one-half  of  its  height  above  the  curb  level 
or  the  highest  level  of  the  adjacent  ground. 

Section  10,  paragraph  80,  states  that  fireproof  construction  shall 
apply  to  all  buildings  in  which  the  principal  parts  are  made  of  incom- 
bustible materials,  including  wood  covered  by  a  fireproofing. 

Section  10,  paragraph  32,  defines  the  first  story  as  the  lowest  story 
of  a  building  if  more  than  one-half  the  height  of  the  story  in  the  clear 
is  above  the  level  of  the  street.  If  there  is  a  basement  or  cellar  in  the 
building,  the  terms  shall  apply  to  the  story  above  the  basement  or 
cellar. 

Section  10,  paragraph  35,  has  the  same  definition  for  frame  build- 
ing as  the  old  code. 

Section  15,  paragraph  1,  prohibits  frame  buildings  or  other  wood 
structures  within  the  new  fire  limits  as  defined,  which  includes  all 
of  the  thickly  built-up  districts. 

Section  15,  paragraph  5,  provides  that  outside  of  the  fire  district 
there  shall  be  a  space  of  at  least  20  feet  between  frame  buildings. 
This  proviso  is  of  interest  in  that  if  owners  should  happen  to  have 
elevated  frame  buildings,  this  20-foot  space  will  assist  in  admitting 
light  under  the  buildings. 

Section  17,  paragraph  1,  states  that  in  plain  concrete  the  propor- 
tions shall  not  be  less  than  1 :  2| :  5. 

Section  18  defines  cinder  concrete,  permits  its  use  where  not  required 
to  carry  loads,  and  defines  its  proportion  as  1  of  cement,  2  of  sand,  and 
4  of  cinders. 

Section  21,  paragraph  3  G :  Tlie  tops  of  all  woodcm  piles,  except 
those  for  wooden  frame  structures,  shall  be  cut  off  at  a  point  not  more 
than  12  inches  above  mean  low  tide. 

Section  24,  paragraph  1 :  Foundation  walls  shall  be  built  of  masonry, 
reinforced  concrete,  or  steel  protected  by  masonry.  All  masonry 
foundation  walls  shall  be  laid  in  cement  mortar.  The  proviso  for 
cement  mortar  shall  be  thoroughly  enforced,  as  an  admixture  of  lime 
is  commonly  used,  which  results  in  mortar  through  which  rats  some- 
times make  holes.  Paragraph  3  of  section  22  provides  that  cement 
mortar  for  work  below  grade  shall  be  one  part  cement  and  three  parts 
sand.  Section  23,  paragraph  1,  part  E,  provides  that  stone  walls 
shall  be  laid  in  cement  mortar  and  all  spaces  and  joists  shall  be  com* 
pletely  filled. 

Section  29,  paragraph  16,  states  that  the  footing  bearings  shall  not 
be  less  than  3  feet  below  the  surface,  except  for  frame  buildings.  The 
same  remarks  apply  here  as  noted  in  regard  to  the  old  code. 

Section  30,  paragraph  1 :  The  flooring  of  the  cellar  or  lowest  story 
of  dwelling,  multiple  dwelling,  and  every  building  in  which  manu- 
facturing is  carried  on  shall  be  made  of  concrete  not  less  than  3 
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inches  thick  with  the  top  finish  of  1-inch  mortar.  It  should  be  noted 
that  this  does  not  cover  stables,  restaurants,  and  food  depots,  which 
this  requirement  should  be  made  to  cover. 

Section  30,  paragraph  2,  states  that  wood  floors  may  be  laid  in  such 
cellars  or  lowest  floors,  but  in  such  cases  the  wood  sleepers  shall  be 
placed  on  top  of  the  concrete,  which  again  is  poor  rat  proofing.  The 
sleepers  should  be  embedded  in  the  concrete,  and  the  space  between  the 
wood  floors  and  the  concrete  should  not  exceed  one-half  an  inch. 

Section  37,  paragraphs  1,  6,  and  7,  cover  construction  of  sheds 
which  may  be  erected  for  the  storage  of  materials  or  the  shelter  of 
workmen,  animals,  or  for  out-door  manufacturing,  and  for  temporary 
purposes,  but  for  no  other  purpose.  If  within  the  fire  limits,  walls 
and  roofs  shall  be  made  entirely  of  incombustible  material.  No 
permit  shall  be  issued  for  any  construction  named  in  this  section 
unless  the  same  shall  first  be  approved  by  the  commissioner  of 
health.  This  gives  the  health  commissioner  control  over  the  group 
of  buildings  which  have  been  found  to  cause  a  great  deal  of  trouble 
in  the  plague  campaign  operations. 

Section  38,  paragraph  1 :  The  footings  for  foundation  walls  for 
frame  buildings  built  on  the  ground  shall  be  laid  out  not  less  than 
3  feet  below  the  lowest  surface  of  the  ground. 

Section  38,  paragraph  14 :  The  wall  space  in  frame  buildings  is  to 
be  filled  in  the  same  manner  as  in  the  previous  code.  This  provi- 
sion should  be  thoroughly  enforced. 

Section  39,  paragraph  30 :  This  is  the  only  paragraph  specifically 
covering  rat  proofing  of  cellars  of  dwellings,  and  states  that  all  floors 
to  cellars  and  basements  in  dwellings  must  be  not  less  than  3  inches 
of  cement  and  the  space  between  joists  shall  be  brick-nogged  or  ce- 
ment-nogged  to  the  faces  of  walls  and  width  of  girders  and  to  top 
of  joists.  All  frame  partitions  and  walls  shall  be  brick-nogged  or 
cement-nogged,  solidly  filling  all  space  between  studs  to  the  height 
of  6  inches. 

Section  39,  paragraph  51 :  Whenever  any  dwelling,  or  any  build- 
ing, structure,  excavation,  business  pursuit,  matter  or  thing,  in  or 

about  a  dwelling,  or  the  lot  on  which  it  is  situated is  in  the 

opinion  of  the  commissioner  of  health  dangerous  or  detrimental  to 
life  or  health,  the  commissioner  of  health  may  declare  that  the  same, 
to  the  extent  that  he  may  specify,  is  a  public  nuisance  and  may  or- 
der that  the  same  be  removed,  abated,  suspended,  altered,  or  other- 
wise improved,  or  purified,  as  his  order  shall  specify.  This  para- 
graph would,  as  in  case  of  a  similar  paragraph  in  the  old  code,  give 
the  health  commissioner  authority  in  times  of  plague  Epidemics  to 
cause  the  rat-proofing  of  nonrat-proof  buildings. 

Section  43,  paragraph  1 :  Again  grain  elevators  are  excepted  from 
the  provisions  of  the  code.    This  should  not  be  so,  as  they  are  most 
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important  from  a  rat-control  point  of  view.  They  always  require 
special  attention  in  rat  proofing. 

Section  47,  paragraph  8,  provides  that  all  wooden  buildings  shall 
be  raised  up  or  underpinned  if  they  are  below  the  level  of  the  pave- 
ment or  street.  This  raising  is  a  standard  form  of  rat  proofing, 
and  all  instances  of  low-lying  wooden  buildings  should  be  thus 
treated. 

Section. 47,  paragraph  9,  provides  for  the  removal  of  sheds  used 
as  stables  upon  notice  from  the  mayor. 

DISCUSSION  OF  BUILDING  CODES. 

(1)  In  this  code,  as  in  the  present  one,  food-handling  establish- 
ments and  stables  are  not  included  in  the  provisions,  indicated  in 
the  above  discussion,  which  cover  rat  proofing. 

(2)  Small  outhouses,  which  are  an  especially  dangerous  rat  har- 
borage, may  be  rat  proofed  by  lifting  them  off  the  ground  onto 
piers  admitting  light  under  the  building,  but  providing  that  the 
area  under  the  building  be  maintained  free  from  trash  and  mate- 
rials. 

(3)  Double  walls,  ceilings  beneath  upper-story  floors,  and  so- 
called  "unnecessary  spaces,"  i.  e.,  boxed-in  dead  spaces,  in  build- 
ings, especially  in  food-handling  establishments,  are  always  po- 
tential rat  dangers.  They  can  best  be  handled  by  opening  them 
up,  but  if  they  must  remain  for  protection  against  cold,  all  angles 
between  floors  and  walls  should  be  flashed  with  metal. 

(4)  Lumberyards,  wood  yards,  and  junk  yards  are  always  a  prob- 
lem in  the  rat  proofing  of  any  community.  The  best  way  to  get 
the  desired  results  is  to  insist  on  keeping  the  ground  areas  of  them 
clean,  free  from  trash,  and  by  elevating  the  stored  material  so  as 
to  prevent  rats  harboring  and  nesting  beneath  it. 

None  of  the  subjects  discussed  in  the  three  preceding  paragraphs 
are  covered  by  the  codes. 

RECOMMENDATIONS  REGARDING  THE  BUILDING  CODES. 

Two  general  recommendations  in  regard  to  the  building  codes  may 
be  made: 

(1)  That  certain  minor  changes,  as  noted  in  the  discussion  of  the 
various  sections  and  paragraphs  of  the  codes,  be  made.  This  can 
very  easily  be  done  before  the  adoption  in  final  form  of  the  proposed 
code. 

(2)  That  there  be  incorporated  into  the  code  requirements  meeting 
the  needs  indicated  in  paragraphs  1,  2,  and  3  in  the  preceding  dis- 
cussion of  building  codes.  I  believe  that  there  exists  in  Baltimore 
at  the  present  time  a  rat  menace  so  dangerous  as  to  warrant  the 
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execution  at  once  of  these  provisiona.    If  enforced,  the  results  would 
certainly  justify  their  adoption. 

It  is  doubtful  if  it  is  wise  at  this  time  to  consider  the  rat  proofing 
of  lumber,  wood,  and  junk  yards.  In  the  presence  of  an  outbreak, 
however,  provisi(Hi  would  have  to  be  made  for  them  as  indicated. 

PROVISION  FOR  RAT  PROOFING  ENFORCEMENT. 

There  already  exist  in  Baltimore  in  the  building  inspector's  forces 
the  essentials  for  the  enforcement  of  the  provisions  for  rat  proofing 
the  community.  Unfortunately,  however,  a  large  portion  of  the 
buildings  in  the  city  were  built  prior  to  the  1908  code. 

it  may  be  recommended  as  follows: 

First.  That  all  of  the  existing  provisions,  some  of  which  are  noted 
above  in  regard  to  rat  proofing,  should  be  thoroughly  enforced  by 
the  building  inspector's  forces. 

Second.  That  within  the  city  building  inspector's  forces  one  or 
two  inspectors  be  especially  trained  in  the  methods  of  rat  proofing, 
bearing  in  mind  that  it  is  especially  necessary  to  pay  attention  to 
the  most  minor  details  of  construction. 

Third.  That  in  order  to  aid  property  owners  desiring  to  rat  proof 
their  buildings  and  to  urge  owners  of  buildings  that  should  be  rat 
proofed  to  do  so,  there  be  employed  in  the  force  of  the  building  in- 
spector's office  an  energetic,  competent,  trained  inspector  who  by  his 
personality  and  his  endeavors  may  be  able  to  give  such  assistance 
and  secure  such  improvements  where  it  would  be  impossible  to  secure 
a  thorough  enforcement  of  the  existing  laws. 

Fourth.  Such  inspectors  should  be  considered  as  a  nucleus  of  a 
larger  rat-proofing  force  that  would  be  absolutely  necessary  and 
essential  in  an  outbreak  of  a  rat  plague,  which  would  not  be  advis- 
able at  the  present  time  but  should  from  time  to  time  develop  within 
this  department. 

SUMMARY  OF  FINDING  AND  RECOMMENDATIONS. 

Baltimore  has  a  numerous  rodent  population  of  mixed  species, 
with  apparently  a  predominance  of  the  ground  rat  along  its  irregu- 
lar shore  line. 

The  economic  damage  done  by  these  rats,  while  of  unknown  ex> 
tent,  is  in  the  total  very  great. 

There  is  a  potential  health  danger  in  the  presence  of  these  rats  as 
possible  transmitters  of  bubonic  plague,  and  while  this  danger  is  at 
present  unknown,  there  are  means  whereby  it  may  be  determined 
and  the  following  recommendations  provide  these  means: 

1.  There  should  be  established  in  the  health  department  a  squad 
of  rat  trappers,  about  eight  in  number,  under  a  competent,  trained 
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foreman,  who  shall  systematically  trap  given  areas  of  the  city,  pri- 
marily along  the  water  front  and  dumps.  This  squad  should  be  con- 
sidered primarily  for  the  purpose  of  securing  rats  for  examination 
for  the  presence  of  plague  and  not  for  the  purpose  of  eliminating 
rats  from  any  given  building  or  area. 

2.  The  efforts  of  all  other  agencies  concerned  with  the  destruction 
or  collection  of  rodents  should  be  coordinated  with  this  force  so  that 
all  such  rodents  may  be  secured  for  this  examination  and  so  that  their 
source  of  origin  may  be  known. 

3.  A  suitably  equipped  laboratory  should  be  provided  in  the  health 
department,  in  charge  of  a  laboratory  chief,  with  a  laboratory  as- 
sistant and  a  clerk. 

4.  Means  should  be  provided  in  the  health  department  for  the 
transportation  to  the  laboratory  of  all  collected  and  trapped  rodents. 

Such  laboratory  and  trapping  forces  should  be  considered  a  nu- 
cleus for  further  expansion  as  the  need,  either  economic  or  health, 
is  shown  for  them  and  funds  may  be  available.  In  the  presence  of 
an  epidemic  of  plague  a  force  of  some  20  or  30  laboratory  workers 
and  from  300  to  400  trappers  would  probably  be  required. 

As  a  means  of  controlling  the  propagation  of  rats  and  of  limiting 
their  depredations,  the  following  recommendations  regarding  the  rat 
proofing  of  a  community  are  made: 

'5.  Strict  enforcement  of  the  provisions,  as  noted  in  the  body  of 
this  report,  of  the  present  or  proposed  building  codes  should  be 
made. 

6.  One  or  more  of  the  inspectors  of  the  building  inspector's  de- 
partment should  be  detailed  with  the  general  supervision  of  these 
enforcements  in  all  new  constructions. 

7.  One  energetic,  competent  inspector  in  the  building  inspection 
department  should  be  detailed  to  assist  those  who  may  request  it  and 
to  stimulate  and  urge  those  whose  property  may  need  it  to  rat  proof 
buildings. 

8.  There  should  be  enacted  legislation  covering  the  methods  and 
enforcement  of  rat  proofing  of  such  properties  as  are  not  now  covered 
by  laws,  namely : 

(a)  Food-handling  establishments  and  stables  to  be  rat  proofed  by 
strict  compliance  with  the  provisions  of  the  building  code,  covering : 
Cement  floors,  side  walls  of  the  building  extending  into  the  ground 
at  least  3  feet. 

(b)  Small  outhouses  which  may  be  rat  proofed  by  lifting  them 
off  the  ground,  admitting  light  under  them. 

(c)  The  elimination  in  all  food-handling  establishments  and  stables 
of  all  double  walls,  ceilings  beneath  upper-story  floors,  and  so-called 
imnecessary  spaces ;  or  if  these  can  not  be  eliminated,  then  the  flashing 
of  all  angles  between  floors  and  walls  with  metal. 
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Such  inspectors,  recommended  in  paragraphs  6  and  7,  should  be 
considered  as  a  nucleus,  to  be  subsequently  expanded  as  needed  and 
as  funds  may  be  available.  For  campaign  epidemic  purposes  40  or 
50  such  inspectors  would  be  needed. 

Proper,  complete  collection  and  disposal  of  garbage  is  necessary 
to  effect  rodent  control.  It  is  not  within  the  province  of  this  report 
to  discuss  this  situation  in  Baltimore.    • 

It  is  not  advisable  to  recommend  for  the  present  any  other  method 
of  rodent  capture  or  destruction. 

In  the  presence  of  an  outbreak  of  bubonic  plague  provisions  would 
at  that  time  have  to  be  made  for  the  proper  fumigation  of  suspected 
or  proven  infected  buildings  and  for  the  systematic  destruction  of  all 
rodent  harborages. 

It  is  not  considered  that  it  falls  within  the  province  of  this  report 
to  discuss  provisions  of  a  plague  campaign,  the  details  of  which 
would  frequently  change  during  the  progress  of  an  outbreak,  and 
which,  if  stated  at  this  time,  might  have  to  be  modified  in  the  light 
of  subsequent  researches  before  they  would  be  needed  in  Baltimore. 
It  is  believed,  however,  that  all  of  the  provisos  and  recommendations 
of  this  report  are  based  upon  thoroughly  established  facts  which  will 
not  be  subject  to  change  in  the  execution  of  these  recommendations, 
will  not  only  assist  in  the  control  of  the  rodent  infestations  now 
present  in  the  city  as  an  economic  and  possible  health  danger,  but 
will  also  place  at  the  disposal  of  the  authorities  the  nucleus  of  a  force, 
which,  if  plague  be  found  within  the  city,  can  be  expanded  at  that 
time  into  a  campaign  organization.  At  that  time  further  provisions 
can  be  made  for  the  means  which  may  then  seem  best  suited  to 
further  meet  the  conditions  presented  by  the  outbreak. 

RELATED  PUBLICATIONS. 

Available  reprints  and  bulletins  on  rats  and  rat  proofing,  issued 
by  the  Public  Health  Service,  from  which  copies  may  be  obtained 
without  cost : 

PUBLIC  HEALTH  BULLETIN. 

No.  103.  The  rat.  Arguments  for  eUmlDatioh  and  methods  for  destruc- 
tion.   1919. 

REPRINTS. 

No.  86.  The  rat  guard  used  in  the  PhUippines.    By  CarroH  Fox.    June  7, 1912. 

No.  91.  Antirat  ordinances  of  San  Francisco,  Calif.,  Oakland,  CaUf.,  and 
Seattle,  Wash.    August  16,  1912,  and  August  23,  1912. 

No.  94.  Notes  on  the  bionomics  of  rats  and  fin*ound  squirrels.  By  Oeorge  W. 
McCoy.    July  5,  1912. 

No.  132.  Fumigation  of  vessels  for  the  destruction-  of  rats.  By  S.  B.  Qrubbs. 
June  20,  1913. 

No.  149.  Rat  proofing  a  municipal  sewer  system.  Investigation  in  San  Fran- 
cisco.   By  Friench  Simpson.    October  81,  1913. 
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No.  182.  Ship  rats  and  plagae.    April  17,  1914. 

No.  278.  The  migratory  habits  of  rats.  With  special  reference  to  plague. 
By  R.  H.  Creel.    June  4,  1915. 

No.  281.  Note  on  a  rodent  plague  focus.    By  W.  C.  Rucker.    June  11, 1916. 

No.  357.  Diagnosis  of  plague  in  rats.  Microscopic  examinations  of  rats 
supplementary  to  the  microscopic  examination.  By  C.  L.  Williams.  August 
18,  1916. 

No.  423.  Rodent  destruction  on  ships.  Relative  efficiency  of  fumigants  as 
determined  by  subsequent  intensive  trapping.  By  R  H.  Creel  and  Frioicli 
Simpson.    September  7,  1917. 

No.  620.  Information  concerning  -rat  surveys  and  rat  proofing.  With  a  model 
building.    November  5,  1920. 

No.  655.  A  guide  to  the  proper  rat  proofing  of  buildings.  C.  B.  Hauer. 
April  29,  1921. 

No.  709.  Natural  immunity  of  wild  rats  to  plague.  By  R.  R.  Spencer,  Novem- 
ber 18,  1921. 
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PUBUC  HEALTH  ADMINISTRATION  IN  ARIZONA. 

By  R.  C.  Williams, 

Pas$ed  AsMstant  Surgeon,  United  States  Public  Health  Service, 


The  following  is  the  result  of  a  study  of  the  public  health  organi- 
zation and  activities  in  the  State  of  Arizona.  This  study  of  public 
health  work  in  Arizona  was  made  at  the  invitation  of  the  governor. 
It  was  begun  on  December  20,  1920,  and  completed  March  28,  1921. 
The  following  towns  were  visited  during  the  course  of  the  study: 
Phoenix,  Tucson,  Douglas,  Bisbee,  Prescott,  and  Flagstaff. 

Arizona  has  an  area  of  113,956  square  miles;  is  divided  into  14 
counties  and<.  according  to  the  returns  of  the  census  of  1920,  has  a 
population  of  334,162.  The  distribution  of  the  population,  according 
to  color  or  race  in  1920,  was  as  follows :  White,  291,449 ;  Negro,  8,005 ; 
Indian,  32,989;  Chinese,  1,137;  Japanese,  550;  all  other  (Filipino, 
Hindu,  and  Korean),  32.  Of  the  total  population  35.2  per  cent  is 
urban. 

During  the  past  10  years  the  white  population  hiMS  increased  by 
70  per  cent,  while  the  Negro  population  increased  by  298.5  per  cent. 
The  latter  increase,  however,  was  due  chiefly  to  the  presence  of  Negro 
troops  in  Arizona.  The  Mexican  population  comprises  about  8  per 
cent  of  the  total.  The  foreign-bom  white  population  numbered 
78,099,  constituting  23.4  per  cent  of  the  total  population  in  1920. 
These  figures  are  from  the  report  of  the  United  States  Bureau  of  the 
Census. 

The  largest  county  in  the  State  has  an  area  of  18,238  square  miles ; 
the  smallest,  an  area  of  1.229  square  miles.  The  entire  southern 
boundary  of  the  State,  835  miles  in  length,  forms  a  part  of  the  inter- 
national border  between  the  United  States  and  Mexico. 

Several  ranges  of  mountains  traverse  the  State.  Diagonally  across 
the  State  from  northwest  to  southeast  are  the  MogoUon  Mountains; 
in  the  southern  part  a  range  is  found  near  the  international  border 
between  Arizona  and  the  Kepublic  of  Mexico.  Numerous  smaller 
ranges  are  found  in  various  parts  of  the  State.  There  are  several 
points  of  considerable  elevation.  The  highest  town  is  8,500  feet 
above  sea  level,  the  lowest  125  feet. 

Few  rivers  are  found ;  most  of  the  land  is  desert.  Within  recent 
years,  however,  some  of  the  desert  land  has  been  reclaimed  for  farm- 
ing and  grazing  by  irrigation. 
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The  climate  is  dry  and  especially  beneficial  in  the  treatment  of 
pulmonary  conditions,  particularly  pulmonary  tuberculosis.  The 
winters  in  the  central  and  southern  sections  at  moderate  elevation 
are  salubrious.  For  this  reason  many  visitors  spend  the  winter 
months  in  Arizona.  The  manv  scenic  wonders  are  an  added  induce- 
ment  to  visitors,  as  well  as  the  pleasant  winter  climate. 

The  summer  season  in  certain  sections  is  warm;  Yuma  and  Mo- 
hawk bear  the  distinction  of  being  among  the  places  having  the 
highest  recorded  temperature  in  summer  within  the  continental 
]imits  of  the  United  States.  The  northern  section  of  the  State  and 
other  places  with  sufficient  elevation  are  pleasant  in  summer. 

The  principal  industries  are  mining,  dairying,  cattle  and  sheep 
raising,  smelting  and  refining  ores,  farming  in  irrigated  areas,  and 
a  small  amount  of  dry  farming.  Cotton  raising  has  become  a  very 
important  industry  within  the  past  few  years.  There  is  some  lum- 
bering in  the  northern  or  wooded  part  of  the  State. 

Acknowledgments  are  due,  and  are  here  made,  to  the  governor, 
members  and  employees  of  the  State  board  of  health,  local  health 
authorities,  and  others  for  information  and  assistance  received. 

STATE  BOARD  OF  HEALTH. 

COMPOSITION  OF  THE  BOARD. 

The  State  Board  of  Health  of  Arizona  consists  of  the  governor, 
the  attorney  general,  and  the  superintendent  of  public  health.  The 
governor  is  ex-officio  president  of  the  board,  the  attorney  general 
ex-officio  vice  president,  and  the  superintendent  of  public  health  is 
secretary. 

MEETINGS. 

The  board  is  required  to  meet  as  often  as  once  every  six  months 
at  such  place  in  the  State  as  they  may  appoint. 

SALABIES  AND  EXPENSES. 

The  president  and  vice  president  receive  no  compensation,  but  are 
paid  10  cents  for  every  mile  actually  and  necessarily  traveled  by 
them  in  the  performance  of  their  official  duties,  and  other  necessary 
expenses  incurred  by  them. 

POWERS    AND   DUTIES. 

The  powers  and  duties  of  the  State  board  of  health  are : 

1.  To  fix  a  time  and  place  of  the  meetings  of  the  board,  subject 
to  the  provisions  mentioned  above. 

2.  To  make  rules  and  regulations  for  the  government  of  the  board, 
its  officers,  and  meetings. 


3.  To  make  and  enforce  all  needf^il  rules  and  regulations  for  the 
prevention  and  cure  and  to  prevent  the  spread  of  any  contagious, 
infectious,  or  malarial  diseases  among  persons  and  domestic  animals. 

i.  To  establish  quarantine  and  isolate  any  person  affected  with 
any  contagious  or  infectious  or  epidemic  or  endemic  disease. 

5.  To  isolate,  kill,  or  remove  any  animal  affected  with  contagious 
or  infectious  disease,  when  necessary  to  protect  the  public  health. 

6.  To  remove,  or  cause  to  be  removed,  any  dead,  decaying,  or 
putrid  body,  or  any  decayed,  putrid,  or  other  substance  that  may 
endanger  the  health  of  persons  or  domestic  animals. 

7.  To  condemn,  or  cause  to  be  destroyed,  any  impure  or  diseased 
article  of  food  that  may  be  offered  for  sale. 

8.  To  superintend  the  several  boards  of  health  in  the  cities  and 
towns  and  the  county  boards  of  health  of  the  several  comities. 

9.  To  empower  and  direct  the  superintendent  of  public  health  to 
do,  or  cause  to  be  done,  any  and  all  of  the  things  mentioned  above  in 
subdivisions  4,  5,  6,  7,  and  8. 

10.  To  make  such  rules  and  regulations  as  it  may  deem  necessary 
to  govern  the  preparation  of  dead  bodies  for  transportation,  and 
to  govern  what  classes  of  dead  bodies  may  be  transported,  and  the 
manner  thereof. 

11.  To  have  charge  of  the  registration  of  births  and  deaths  and 
to  enforce  with  uniformity  and  thoroughness  the  vital  statistics  law 
throughout  the  State. 

12.  To  render  to  the  governor  biennially  a  report  of  work  done. 

SUPERINTENDENT  OF  PUBLIC  HEALTH. 

The  superintendent  of  public  health  is  required  to  be  a  practicing 
physician  of  the  State,  who  is  nominated  by  the  governor,  and  by 
and  with  the  consent  and  advice  of  the  senate  is  appointed  for  a  term 
of  two  years.  The  superintendent  of  public  health  is  secretary  of  the 
State  board  of  health,  and  is  required  to  keep  a  record  of  the  proceed- 
ings of  the  board  and  to  perform  such  other  duties  as  the  board  may 
direct  or  as  are  prescribed  by  law. 

The  records  kept  by  the  superintendent  of  public  health  are  to 
be  at  all  times  open  to  the  public.  The  superintendent  of  public 
health  is  also  State  registrar  of  vital  statistics,  a^d  is  charged  with 
the  proper  execution  and  enforcement  of  this  law;  he  is  further 
charged  with  the  enforcement  of  the  law  requiring  proper  bath- 
rooms, water-closets,  and  change  rooms  at  certain  industrial  estab- 
lishments. The  administration  of  the  law  designed  to  prevent  the 
adulteration  of  food  or  drink  is  also  placed  in  the  hands  of  the 
superintendent  of  public  health.  The  actual  prosecution  of  viola- 
tions of  this  law  is  vested  in  the  county  attorney  of  the  county  in 
which  the  offense  occurs. 


The  personnel  of  the  State  health  organization  (exclusive  of  the 
membership  of  the  board),  with  their  reBpective  annual  salaries, 
is  at  present  as  follows: 

Superintendent  of  public  health  (part  time) $1,000 

State  registrar  of  vital  statistics  (part  time) 1,000 

(Superintendent  of  public  health  required  by  law  to  be  State  reg- 
istrar.) 

Director  of  bureau  of  venereal  disease  control  (part  time) 1,800 

(Also  full-time  health  officer  of  city  of  Douglas,  for  which  addi- 
tional  compensation  is  received.) 

Director  of  surveys  and  inspection  (full  time) 3,000 

Director  of  child  welfare  (full  time) 1,200 

Secretary  to  superintendent  of  public  health 2, 100 

StatisUcal  cleric 1,800 

Public-health  nurse  (local  work  in  only  one  town) 1,680 

Clerk 900 

Total ^ 14,480 

Office  hours  of  the  State  board  of  health  are  from  9  a.  m.  to  5 
p.  m.,  with  one  hour  for  lunch.  On  Sundays  and  holidays  the 
office  is  closed.  Under  the  present  arrangement  the  office  is  fre- 
quently left  without  anyone  at  the  lunch  hour.  This  should  be 
changed  so  as  to  always  have  one  employee  in  the  office  at  the  usual 
lunch  hour. 

VOUCHERS    AND    FILES. 

Expenditures  are  made  at  the  direction  of  the  superintendent  of 
public  health.  Bills  for  expenditures  and  salaries  are  audited  and 
approved  in  the  office  of  the  superintendent  of  public  health  and 
attached  to  properly  prepared  vouchers,  then  forwarded  to  the 
State  auditor  for  payment. 

The  State  auditor  prepares  a  warrant  for  the  correct  amount  and 
transmits  it  to  the  office  of  the  State  board  of  health.  There  a 
notation  is  made  of  the  amount  and  number  of  the  warrant.  It 
is  then  sent  to  the  proper  claimant. 

The  fiscal  year  of  the  State  is  from  July  1  to  June  30;  all  of 
the  business  of  the  office  is  conducted  on  this  basis  with  the  excep- 
tion of  the  payment  of  accounts  for  fees  with  local  registrars. 
The  settlement  of  accounts  with  local  registrars  should  be  changed 
to  correspond  with  the  other  work  of  the  office;  that  is,  at  the  end 
of  the  State  fiscal  year.  The  accounting  of  expenditures  of  the 
State  board  of  health  should  also  be  arranged  so  as  to  show  at  a 
moment's  notice  the  amount  expended  by  any  bureau  or  division. 

The  letter-filing  system  used  is  by  subjects  and  individual  names. 


DISCUSSION. 

As  organized  under  the  present  law,  the  State  board  of  health 
changes  its  membership  with  each  change  in  the  State  officials.  The 
general  State  election  is  held  every  two  years,  at  which  time  the 
governor  and  attorney  general  are  elected.  They  constitute  the  fixed 
members  of  the  board.  The  superintendent  of  public  health  is  a 
part-time  official,  his  term  of  office  being  arranged  to  expire  shortly 
after  each  succeeding  set  of  State  officials  enter  office.  The  superin- 
tendent of  public  health  is  appointed  by  the  governor,  with  the  advice 
and  consent  of  the  senate.  This  allows  each  governor  to  appoint  a 
superintendent  of  public  health.  Thus  it  may  occur  that  for  political 
reasons  the  superintendent  of  public  health  may  fail  of  reappoint- 
ment, and  the  State  may  lose  an  efficient  health  officer.  The  law 
should  be  amended  to  remove  the  State  board  of  health  from  direct 
political  influence  or  changes. 

The  administration  of  the  public  health  laws  of  the  State  should 
be  delegated  to  a  State  health  commissioner,  who  should  be  a  fidl^ 
time  man.  He  should  be  expected  to  formulate  plans  and  regula-< 
tions,  also  provide  the  necessary  technical  information  to  the  ad- 
visory board. 

Public  health  administration  to  be  effective  must  be  done  by  a 
single  executive,  who  must  in  turn  be  responsible  to  an  advisory 
board.  He  should  have  an  advisory  board  for  the  performance  of 
judicial  duties  devolving 'upon  the  State  health  department.  To 
such  an  advisory  board  the  State  health  commissioner  should  be 
subordinate  and  held  to  account  for  the  proper  performance  of  his 
official  duties. 

A  board  composed  of  three  persons,  including  one  physician, 
would'  be  a  suitable  number,  the  State  health  commissioner  to  be  a 
member  ex  officio.  This  board  should  be  composed  of  representative 
public-spirit^  citizens,  and  as  the  services  rendered  by  them  would 
be  beyond  recompense,  no  remuneration  should  be  provided,  except 
the  actual  and  necessary  traveling  expenses  allowed  other  Stata 
officials.  Members  of  the  board  should  be  appointed  by  the  governor 
for  a  term  of  six  years,  so  arranged  that  a  vacancy  would  occur  every 
two  years. 

The  State  health  commissioner  should  be  required  to  devote  all  of 
his  time  to  the  duties  of  the  office  and  should  not  be  allowed  to  prac- 
tice medicine,  or  have  any  other  outside  interests  that  would  consume 
time  from  official  duties.  In  return  for  his  services  the  State  health 
commissioner  should  be  paid  a  salary  in  keeping  with  the  duties  and 
responsibilities  of  the  office.  The  executive  head  of  any  State  health 
department  is  a  place  of  sufficient  importance  and  responsibility  to 
demand  all  of  that  official's  time  for  the  duties  of  the  office. 

02427—22 2     . 


TREASURT  DBPARTMBNT 
UNITED  STATES  PUBLIC  HEALTH  SERVICE 

PUBLIC  HEALTH  BXTLLETIN  No.  122 

JUIIB,U22 


PUBLIC  HEALTH  ADMINISTRATION 

IN  ARIZONA 


By 


Passed  Assistant  Surgeon  R,  C.  WILLIAMS 
United  States  Public  H!ealth  Service 


Prepared  by  Directlen  of 
i  THB  SUROBON  OBNSRAL 


WASHiyOTOy: 
GOVERNMENT  PRINTING  OPITOE. 

1922 


8- 

The  reasons  for  having  the  local  registrars  submit  their  reports 
to  the  county  registrars  and  not  directly  to  the  State  registrar  may  be 
summed  up  as  follows: 

1.  The  county  superintendent  of  public  Jieaith  should  be  conversant 
with  the  vital  statistics  of  his  county.  This  can  best  be.  accomplished 
by  having  the  original  reports  pass  through  his  hands. 

2.  The  work  of  local  registrars  can  best  be  superintended  by  some 
one  in  the  county. 

3.  In  States  like  Arizona,  where  many  of  the  counties  are  large, 
some  of  them  as  large  as  an  average  Eastern  State,  the  matter  of 
obtaining  local  registrars  is  a  serious  problem  in  the  sparsely  set-  * 
tied  areas.  This  matter  of  appointing  local  registrars  for  thinly 
populated  districts  can  certainly  best  be  handled  by  a  person  in  the 
county.  Several  of  the  local  registrars  in  Arizona  have  territories 
of  500  or  600  square  miles.  One  local  registrar  has  a  territory  of 
11,000  square  miles;  however,  more  than  10,000  square  miles  of  this 
area  is  uninhabited  desert.  The  remaining  1,000  square  miles  is  thinly 
settled. 

In  order  to  obviate  the  difficulty  experienced  in  getting  prompt 
and  accurate  returns  from  the  county  registrars,  several  plans  may 
be  adopted.  Local  registrars  could  be  instructed  to  submit  promptly 
to  the  State  registrar  a  list  of  the  birth  and  death  certificates  trans- 
mitted to  the  county  registrar  each  month.  The  State  registrar 
would  then  be  able  to  check  up  the  returns  of  the  county  registrar 
against  the  lists  submitted  by  the  local  registrars.  Or  the  law  could 
be  amended  to  authorize  the  State  board  of  health  to  remove  un- 
satisfactory county  and  local  registrars,  as  the  county  board  of 
health  is  now  authorized  by  law  to  remove  local  registrars  who  are 
derelict  in  the  performance  of  their  duties. 

The  law  very  clearly  defines  what  is  to  constitute  a  primary  regis- 
tration district,  and  provides  for  registration  within  incorporated 
towns,  cities,  and  the  parts  of  counties  outside  the  incorporated 
limits  of  cities  and  towns.  There  is  no  authority  for  a  local  regis- 
trar of  a  city  or  town  to  register  any  births  or  deaths,  save  those  oc- 
curring within  the  town  or  city  for  which  he  is  local  registrar.  Such 
practice  has  become  established,  however,  and  the  local  registrars  for 
all  of  the  cities  and  towns  report  births  and  deaths  occurring  in  the 
territory  surrounding  the  cities  or  towns. 

This  practice  is  not  only  contrary  to  the  provisions  of  the  vital- 
statistics  law,  but  it  confuses  births  or  deaths  occurring  within  in- 
corporated towns  with  those  reported  from  the  surrounding  rural 
or  suburban  areas.  The  county  registrar  for  each  county  should  be 
required  to  appoint  a  local  re^strar  for  each  city  or  town  in  the 
county. 
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In  the  territory  adjacent  to  the  towns  or  cities  a  sufficient  number 
of  local  registrars  should  be  appointed  to  properly  perform  this 
work. 

As  a  specific  example  of  the  confusion  arising  from  the  present 
plan,  the  foUowing  is  cited:  During  this  study  it  was  desired  to  com- 
pare the  vital  statistics  reported  in  the  more  important  tbwns  with 
those  from  the  State  at  large.  Inquiry  developed  the  fact  that  the 
local  registrars  of  the  several  towns  also  recorded  births  and  deaths 
for  a  large  area  surrounding  the  towns.  In  most  cases  no  effort  is 
made  to  keep  the  rural  reports  separated  from  those  occurring  in 
the  city  proper. 

The  local  registrar  for  the  city  of  Phoenix  recorded  981  births 
and  1,151  deaths  in  1919,  but  only  585  of  the  births  and  658  of  the 
deaths  actually  occurred  in  Phoenix.  The  remainder  occurred  in 
the  rural  area  surrounding  Phoenix.  There  should  be  separate  local 
registrars  to  record  the  rural  statistics  occurring  near  the  towns. 

In  the  city  of  Tucson  622  births  and  771  deaths  were  recorded  in 
1920,  but  the  local  registrar  did  not  record  the  rural  statistics  sepa- 
rately from  those  for  the  city;  hence,  the  only  way  to  obtain  the 
correct  birth  and  death  rates  for  Tucson  is  to  go  through  the  reports 
filed  and  separate  the  rural  from  the  city.  Only  a  few  of  the  towns 
keep  the  rural  statistics  separated  from  the  urban.  This  practice 
should  be  discontinued  and  local  registrars  should  be  appointed  for 
the  territory  surrounding  the  towns. 

BEGICTBATION  OF  DEATHS. 

For  the  12  months  ending  December  31,  1919,  5,040  deaths  were 
registered  with  the  State  registrar,  exclusive  of  stillbirths,  making 
the  death  rate  for  the  State  for  the  year  1919,  15.08  per  thousand. 
For  the  period  of  12  months  ending  December  31,  1920,  there  were 
recorded  with  the  State  registrar  5,325  deaths,  stillbirths  excluded. 
The  death  rate  for  the  State  for  1920,  based  on  these  statistics,  is 
15.90  per  thousand. 

Arizona  is  well  known  as  having  a  desirable  climate  for  persons 
affected  with  tuberculosis.  The  low  humidity  of  the  atmosphere, 
moderate  elevation,  and  mild  winters,  particularly  in  the  central  and 
southern  parts,  attract  many  persons  who  are  suffering  from  pul- 
monary tuberculosis.  Because  of  the  climate,  many  individuals  who 
have  contracted  tuberculosis  elsewhere  come  to  Arizona  seeking 
health.  In  reviewing  the  death  rate  of  the  State  it  would,  therefore, 
seem  fair  to  exclude  those  deaths  from  tuberculosis  where  the  disease 
was  contracted  outside  the  State. 

In  order  to  obtain  an  estimate  of  the  annual  niunber  of  deaths 
from  tuberculosis  contracted  elsewhere  it  was  necessary  to  tabulate 
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from  the  death  certificates  for  a  specified  period  the  State  in  which 
the  disease  was  contracted.  The  total  number  of  reported  deaths  in 
Arizona  from  all  forms  of  tuberculosis  for  the  year  1919  was  1,104. 
Of  this  number  238,  or  21.55  per  cent,  gave  Arizona  as  the  place 
where  the  disease  was  contracted;  412,  or  37.83  per  cent,  are  stated 
as  having*  contracted  the  disease  in  places  other  than  Arizona.  For 
454,  or  41.12  per  cent,  the  place  where  the  disease  was  contracted  is 
unstated. 

During  1920  there  were  1,253  recorded  deaths  from  all  forms  of 
tuberculosis ;  237,  or  18.89  per  cent,  were  stated  as  having  contracted 
the  disease  in  Arizona;  502,  or  40.07  per  cent,  gave  other  States  or 
countries  as  the  place  of  origin;  and  514,  or  41.04  per  cent,  were 
unstated. 


1900 


Total  number  of  deaths,  all  fonns  of  tuberculosis 1, 104  1, 2S3 

Number  stating  Arizona  as  the  place  contracted 238  237 

Number  giving  other  States  or  countries  as  place  contracted 412  502 

FlacQ  disease  contracted  not  stated 454  514 

In  reports  of  deaths  from  all  forms  of  tuberculosis,  Arizona  was 
given  as  the  place  of  origin  in  1919  of  21.55  per  cent,  in  1920  of 
18.89  per  cent.  An  average,  as  shown  by  these  percentages,  is  20.22 
per  cent.  However,  it  must  be  kept  in  mind  that  a  large  number 
of  the  deaths  reported  failed  to  give  the  place  where  the  disease 
was  contracted.  Therefore,  20.22  per  cent  is  apparently  slightly 
lower  than  the  actual  percentage  of  deaths  from  tuberculosis  con- 
tracted in  the  State. 

It  is  fully  realized  that  statistical  data  from  death  certificates  is 
sometimes  misleading,  and  that  faulty  conclusions  may  be  drawn 
from  data  as  above  derived.  With  all  this  in  mind,  and  in  consid- 
eration of  the  observations  made  during  this  survey,  also  of  the 
opinions  of  persons  in  the  State  familiar  with  actual  conditions,  it  is 
thought  fair  to  assume  that  in  about  23  per  cent,  or  1  out  of  every 
4^  deaths  fi*om  tuberculosis  in  Arizona,  the  disease  was  contracted 
within  the  State. 

Keasoning  on  the  basis  that  77  per  cent  of  the  deaths  occurring 
from  tuberculosis  are  contracted  elsewhere,  we  are  justified  in  sub- 
tracting 850  from  the  total  of  1,104  reported  deaths  from  tubercu- 
losis in  1919,  and  963  from  the  1,253  such  deaths  reported  in  1920. 
This  leaves  the  actual  number  of  reported  deaths  from  tuberculosis 
contracted  in  Arizona  for  1919  as  254,  and  for  1920  as  290.  There- 
fore, the  corrected  death  rate  for  tuberculosis  appears  to  be  0.76  per 
1,000  for  the  State  in  1919  and  0.87  per  1,000  in  1920.  In  comparison 
with  the  corrected  tuberculosis  death  rate  with  the  tuberculosis 
death  rate  in  States  near  by  it  is  found  that  for  1919  the  Arizona 
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rate  is  0.76  per  1,000;  Kansas,  0.50;  Utah,  0.44;  Montana,  0.89.  The 
States  of  California  and  Colorado,  both  of  which  have  a  large 
tuberculous  population  from  other  States,  had  rates  of  2.15  and  1.75, 
respectively.  It  is  believed  that  this  tends  to  support  the  estimate 
that  approximately  23  per  cent  of  those  who  died  of  tuberculosis  in 
the  iState  contracted  the  disease  in  Arizona. 

The  corrected  death  rate  per  1,000  for  all  causes  for  the  State  in 
1919  is  12.57,  and  for  1920  is  13.03, 


Cnide  annual  death  rate  per  1,000  for  tuberculosis  for  the  State 3. 27  3. 74 

Estimated  annual  death  rate  per  l,00atDr  cases  of  tuberculosis  arising  within  the  State .  .79  .87 

Crude  annual  death  rate  per  1,000  (or'all  causes  for  the  State 15. 08  15. 90 

Corrected  annual  death  rate  per  1,000  from  all  causes  fcMr  the  State I  12. 57  13. 03 
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With  a  view  to  making  an  approximate  estimate  as  to  whether  the 
State  is  obtaining  satisfactory  death  registration,  an  effort  was  made 
to  obtain  figures  for  six  or  seven  towns  of  the  State  where  it  is  be- 
lieved that  fairly  complete  death  returns  are  recorded.  Upon  inves- 
tigation it  was  found  that  only  one  or  two  towns  of  the  State  keep 
accurate  records  of  the  births  and  deaths  occurring  in  the  city  or 
town  proper.  All  of  the  other  towns  recorded  the  births  and  deaths 
from  the  adjacent  rural  or  suburban  areas  with  those  occurring  in 
the  town.  Therefore  it  is  impossible  to  compare  the  registratioi;i  of 
births  and  deaths  in  the  towns  of  the  State  with  the  rate  of  the  State 
at  large. 

Previous  reference  has  been  made  to  this  reprehensible  practice 
of  recording  the  vital  statistics  of  adjacent  rural  areas  with  the 
town  or  city.  Emphasis  is  again  placed  upon  the  fact  that  births  and 
deaths  occurring  in  the  rural  territory  around  towns  should  be  reg- 
istered by  local  registrars  for  such  rural  areas  and  never  by  a  city 
local  registrar.  This  practice  not  only  destroys  the  value  of  the  vital 
statistics  for  such  towns  but  it  causes  the  confusion  of  records  that 
should  be  entirely  distinct.  Local  city  registrars  should  be  forbidden 
to  record  any  births  or' deaths,  except  those  occurring  within  their 
town  or  city.  A  sufficient  number  of  rural  local  registrars  should 
be  appointed  for  the  area  surrounding  the  towns  and  cities. 

The  registration  of  deaths  in  the  State,  although  improving,  can 
by  no  means  be  said  to  be  complete. 

Death  certificates  are  card-indexed  alphabetically  and  bound 
alphabetically  by  counties  for  each  year. 

PREVENTABLE  DISEASES. 

A  study  of  the  causes  of  death,  shown  on  the  5,040  certificates  of 
death  registered  for  the  12  months  ending  December  31, 1919,  shows 
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that  of  this  number  3,042  deaths  may  be  considered  as  preventable  in 
the  usual  sense  of  the  word.  But  of  these  8,042  deaths,  1,104  were  due 
to  tuberculosis,  and  of  these,  according  to  our  estimate  already  given, 
850  contracted  the  disease  outside  the  State,  leaving  approximately 
250  as  the^  number  of  the  deaths  which  may  be  ascribed  to  the  State. 
This  is  52  per  cent  of  all  the  deaths  after  making  deductions  for 
tuberculosis  contracted  outside  the  State.  A  similar  percentage  for 
1920  is  47. 


1919 

1920 

Disease. 

Total 
deaths 

recorded 
for  1  year, 

all  ages. 

Indicated 

annual 

death 

rate  per 

100,000. 

Total 
number 

cases 
reported. 

Indicated 
fatality 

rate 
per  100 
cases. 

Total 

deaths 

recorded 

fori  year, 

all  ages. 

Indicated 

annual 

death 

rate  per 

100,000. 

Total 
number 

cases 
reported. 

Indinhtod 
fatality 

fat« 
per  100 
cases. 

Typhoid  fever 

Measles 

44 

5 

2 

8 

21 

189 

1,(00 

74 
32 

688 

45 

528 

107 

28 

13 

ill 

13.16 

1.49 

.fJ9 

2.36 

6.82 

5a  54 

306.23 

22.14 
9.57 

2a5.88 

13.16 

158.07 

32.03 

8.67 

3.80 
14.65 
54.16 

44 

68 
33 
29 
47 
3 

88 

0 
71 

1 

2 

100.00 

7.35 

6.06 

27.56 

44.68 

33 
23 

1 

25 

27 

129 

1,169 

84 
23 

460 

47 

537 

130 

19 

25 

43 

194 

9.87 
6.88 
.29 
7.84 
&07 
96.20 

849.30 

25.13 
6.88 

146.63 

14.65 

16a  70 

38.93 

5.68 

7.84 
12.56 
58.05 

87 

295 

186 

89 

90 

1,736 

155 

•  isS 

78 
3 

97.98 
7.79 

Scarlet  fever 

.64 

Whooping  cough 

Diphther  a 

2&06 

saoo 

Innuenxa 

74.30 

1  Pulmonary  tubercu- 
losis   

1  Other  forms  of  tu- 
berculosis   

Syphilis 

45.00 

17.68 

Pneumonia  (not  bron- 
chinl).,     

Meningitis  (exdusive 
of  tubercular) 

Diarrhoeal    diseases 
(under  2  years) 

Malignant  growths . . . 

Puerperal  septicemia. 

Other  puerperal  acci- 
dents  

Mines  and  Quarries.. 

Other  accidents 

Total 

8,042 

386 

2,99$ 

2,749 

^  Includea  those  cases  contracted  outside  of  the  State. 


INFANT  MORTALITY. 


During  the  two  12-month  periods  ending  December  31,  1919  and 
1920,  there  were  1,015  deaths  in  1919  and  1,224  in  1920,  of  children 
less  than  1  year  of  age,  exclusive  of  stillbirths  (243  stillbirths  in  1919 
and  275  in  1920).  This  is  15.38  per  cent  of  the  births  for  1919  and 
15.23  per  cent  of  all  births  for  1920.  Based  on  such  statistics,  the 
infant  mortality  would  appear  to  be  slightly  more  than  one  of  every 
six  born.  One  child  of  every  six  bom  in  Arizona  dies  before  reaching 
the  age  of  1  year. 

REGISTRATION  OF  BIRTHS. 

The  records  show  that  for  the  12  months  ending  December  31, 
1919,  6,591  births  were  registered,  giving  a  birth  rate  of  19.71  per 
1,000  per  annum.     For  the  12  months  ending  December  31,  1920, 
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8,045  births  were  recorded,  with  an  annual  birth  rate  of  24.04  per 
1,000.  This  shows  an  increase  of  1,456  registered  births,  or  18  per 
cent  more  than  in  1919.  Such  an  increase  shows  greater  efficiency  in 
administration  of  the  law  and  more  interest  on  the  part  of  the  citi- 
zens of  the  State  in  vital  statistics.  Taking  the  State  as  a  whole,  it 
appears  that  the  rate  for  1920  is  still  somewhat  below  the  rate  to  be 
expected. 

It  is  no  doubt  true  that  a  number  of  births  that  occur  are  not 
recorded;  however,  there  has  been  a  marked  improvement  in  the 
registration  of  births  during  the  past  two  years.  Prior  to  this  the 
number  of  deaths  recorded  exceeded  the  births.  Efforts  of  the  Bu- 
reau of  child  welfare  have  been  directed  toward  interesting  phy- 
sicians, midwives,  and  mothers  in  a  more  accurate  registration  of 
births.  For  each  birth  certificate  that  is  received  by  the  State  regis- 
trar, a  card  is  sent  out  by  the  child  welfare  bureau  of  the  State  board 
of  health,  informing  the  mother  that  the  birth  of  the  child  has  been 
recorded.  If  the  child  was  unnamed  at  the  time  the  birth  certificate 
was  filled  out,  attention  is  invited  to  this  fact  and  a  blank  is  inclosed 
upon  which  a  supplementary  report  of  the  name  of  the  child  may  be 
made.  Literature  on  the  care  of  infants  is  also  forwarded  to  the 
mothers.  This  plan  has  assisted  in  arousing  interest  throughout  the 
State  in  birth  registration.  It  would  appear  that  the  work  of  ac- 
knowledging the  registration  of  birth  certificates,  also  follow-up  work 
in  obtaining  names  of  children  reported  unnamed,  is  logically  the 
duty  of  the  bureau  of  vital  statistics,  rather  than  the  bureau  of  child 
welfare. 

The  birth  certificates  are  indexed  alphabetically  by  counties  for 
a  given  year  and  bound.  All  vital-statistics  records  are  kept  in  a 
fireproof  vault  in  the  State  capitol. 

DISCtJSSION. 

As  in  the  case  of  registration  of  deaths  previously  mentioned,  the 
State  health  authorities  complain  of  poor  cooperation  on  the  part 
of  several  of  the  county  registrars  in  forwarding  birth  certificates. 
Methods  for  overcoming  this  difficulty  have  been  discussed  in  con- 
nection with  the  comments  on  the  registration  of  deaths. 

The  binding  of  many  of  the  volumes  of  the  birth  and  death  cer- 
tificates is  very  carelessly  done.  Many  of  the  certificates  are  disar- 
ranged and  out  of  their  correct  order.  This  fact  was  emphasized 
on  several  occasions  when  attempting  to  locate  certificates  in  re- 
sponse to  requests  for  certified  copies.  It  was  found  in  a  number 
of  instances  that  although  the  card  index  showed  the  certificate 
had  been  filed,  the  certificate  could  not  be  found,  or  was  found  en- 
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tirely  out  of  the  proper  place.  All  of  the  certificates  now  on  rec- 
ord with  the  State  board  of  health  should  be  very  carefully  rear- 
ranged, rebound,  and  reindexed. 

The  epidemiological  activities  of  the  State  board  of  health  are 
rather  limited.  The  epidemiological  work  performed  is  done  by 
the  director  of  surveys  and  inspections  and  the  director  of  the  State 
laboratory.  The  director  of  surveys  and  inspections  is  not  a  medi- 
cal man,  but  is  experienced  in  handling  tuberculosis  problems.  The 
most  important  work  done  by  the  director  of  purveys  and  inspec- 
tions consists  of  surveys  in  various  parts  of  the  State  with  refer- 
ence to  the  distribution  and  prevalence  of  tuberculosis.  The  State 
board  of  health,  although  paying  all  of  the  salary  received  by  the 
director  of  surveys  and  inspections,  permits  this  official  to  give  a 
large  part  of  his  time  to  duties  as  State  secretary  for  one  of  the  non- 
official  agencies  interested  in  the  control  of  tuberculosis. 

The  director  of  the  State  laboratory  is  not  a  physician,  but  is 
well  trained  in  bacteriological  and  chemical  methods  and  has  had 
some  experience  in  epidemiological  work.  Because  of  lack  of  funds 
and  insufficient  assistance  in  the  laboratory,  the  director  of  the  State 
laboratory  can  devote  but  little  time  to  field  work  for  the  State 
board  of  health. 

REPORT  OF  DISEASES. 

REQUIREMENTS   OF  LAW. 

Whenever  it  shall  come  to  the  knowledge  of  any  physician  or 
other  person* that  a  contagious,  epidemic,  or  infectious  disease  exists 
within  the  jurisdiction  of  any  local  board  he  shall  immediately 
report  to  such  board  in  writing  the  name  and  place  of  residence,  if 
known,  of  every  person  afflicted  with  such  disease,  and  if  he  is  the 
attending  physician  of  such  person  he  shall  report  not  less  than 
twice  each  week  the  condition  of  each  person  so  afflicted  and  the 
state  of  such  disease. 

REQUIREMENTS  OF  REGULATIONS. 

Every  physician  who  shall  know  or  suspect  that  any  person  requir- 
ing his  or  her  services  professionally  is  suffering  from  any  of  the 
diseases  required  by  regulations  to  be  reported  shall  forthwith  make 
report  to  the  local  board  of  health.  The  report  shall  be  personally 
signed  by  the  physician  and  contain  such  items  of  information  as 
are  indicated  by  the  blanks.  Cases  merely  suspicious  or  suspected 
shall  be  so  reported,  and  the  local  board  shall  be  promptly  notified 
as  soon  as  a  definite  decision  is  made  as  to  the  nature  of  the  disease. 

The  law  provides  that  a  penalty  of  not  less  than  $10  or  more  than 
$50,  or  by  imprisonment  in  the  county  jail  not  exceeding  30  days,  or 
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both,  for. persons  who  secrete  contagious  or  infectious  diseases,  also 
for  physicians  who  fail  to  report  same,  or  health  officers  who  neglect 
their  duties  relating  to  the  control  of  such  diseases. 

Under  regulations  of  the  State  board  of  health  the  following 
diseases  are  declared  to  be  communicable  and  dangerous  to  the 
public  health  and  are  required  to  be  promptly  reported  to  the  local 
board  of  health : 

Bubonic  plague.  Leprosy. 

Chancroid.  Malarial  fever. 

Chlckenpox.  Measles. 

Obolera  (Asiatic  or  epidemic) .  Relapsing  fever. 

Dengue.  Scarlet   fever    (scarlatina    or   scarlet 

Diphtheria     (diphtheritic    croup     or        rash). 

diphtheritic  sore  throat).  Smallpox  (variola,  varioloid). 

Epidemic  cerebrospinal  meningitis.  Syphilis. 

German  measles.  Tuberculosis. 

Gonorrhea.  Typhoid  fever. 

Hydrophobia  (rabies).  Typhus  fever. 

Infantile  paralysis.  Whooping  cough. 

Influenza.  Yellow  fever. 

The  regulations  also  provide  that  every  keeper  of  a  private  house, 
boarding  house,  lodging  house,  or  hotel  must  report  the  above  dis- 
eases to  the  local  board  of  health  if  such  cases  have  not  been  attended 
by  a  physician. 

Cases  of  Asiatic  cholera,  bubonic  plague,  smallpox,  and  yellow 
fever,  in  addition  to  the  card  report,  are  required  to  be  reported 
immediately  to  the  local  board  of  health  by  the  most  expeditious 
method  (telephone,  telegraph,  or  messenger).  Except  in  cases  of 
smallpox,  the  executive  officer  of  the  local  board  of  health  is  re- 
quired to  promptly  advise  the  State  board  of  health  by  telephone  or 
telegraph  of  the  presence  of  these  diseases.  Like  immediate  notice, 
in  addition  to  the  card  report,  is  also  required  to  be  made  to  the  local 
board  of  health  of  primary  cases  in  a  community  of  any  of  the  fol- 
lowing diseases : 

Chlckenpox.  Measles.  Whooping  cough. 

Diphtheria.  Scarlet  fever. 

County  superintendents  of  public  health  and  local  health  officers 
are  provided  with  forms  upon  which  to  make  written  reports  to  the 
State  board  of  health,  giving  the  necessary  data  relative  to  the  re- 
portable diseases. 

Under  the  act  creating  the  State  board  of  health  power  is  granted 
the  board  ta  promulgate  and  enforce  all  needful  rules  and  regula- 
tions for  the  prevention  and  cure,  and  to  prevent  the  spread  of  any 
contagious,  infectious,  or  malarial  disease  among  persons  and  domes- 
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tic  animals.  Pursuant  to  the  authority  granted  by  this  act,  regula- 
tions for  the  control  of  communicable  diseases  were  adopted  on  April 
25,  1914;  an  amendment  to  include  control  of  venereal  diseases  was 
added  on  January  11,  1918.  These  regulations,  for  the  most  part, 
are  full  and  complete.  The  terms,  absolute,  modified,  and  technical 
quarantine  are  defined  as  follows: 

ABSOLUTE   QUARANTINE. 

First.  Absolute  prohibition  *of  entrance  to  or  exit  from  a  build- 
ing or  conveyance,  except  by  officers  or  attendants  authorized  by  the 
health  authorities,  and  the  placing  of  guards,  if  necessary,  to  en- 
force this  prohibition. 

Second.  The  posting  of  warning  placards,  stating  the  name  of  the 
disease,  in  a  conspicuous  place  or  places  on  the  outside  of  the  con- 
veyance or  building. 

Third.  The  prohibition  of  the  passing  out  of  any  object  or  ma- 
terial from  the  quarantined  house  or  conveyance. 

Fourth.  Provision  for  conveying  the  necessities  of  life,  under  cer- 
tain restrictions,  to  those  in  quarantine. 

MODIFIED   QUARANTINE. 

First.  Prohibition  of  entrance  and  exit,  as  in  absolute  quarantine, 
except  against  certain  members  of  the  family  authorized  by  the 
health  authorities  to  pass  in  and  out  under  certain  definite  restric- 
tions. 

Second.  The  placing  of  placards  as  under  absolute  quarantine. 

Third.  Isolation  of  the  patient  and  attendants. 

The  wage  earner  is  allowed,  under  modified  quarantine,  to  contilhue 
work,  provided  at  no  time  he  comes  in  contact  with  the  patient,  and 
that  he  has  and  uses  facilities  for  thoroughly  cleansing  his  hands 
immediately  before  leaving  the  premises.  The  privilege  of  continu- 
ing work  is  not  extended  to  wage  earners  employed  in  the  produc- 
tion, sale,  or  manufacture  of  candy  or  food  products,  including  milk 
and  ice  cream,  nor  to  teachers  or  others  whose  work  brings  them  in 
intimate  contact  with  children. 

TECHNIGAL  QUABANTINS. 

In  cases  of  venereal  diseases,  this  includes  regularly  reporting  to  a 
physician  for  treatment  till  discharged,  and  refraining  from  acts 
that  would  tend  to  infect  others. 

The  following  diseases  are  specified  as  requiring  absolute  quaran- 
tine: 

Bubonic  plague.  Smallpox. 

Cholera.  Yellow  fever. 
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Diseases  requiriBg  modified  quarantine : 


Diphtheria.     ' 

Epidemic  cerebrospinal  meningitis. 

Infantile  paralysis. 


Influenza. 
Measles. 
Scarlet  fever. 


Technical  quarantine  is  used  in  the  control  of  the  following  dis- 


eases: 

Chancroid. 
Gonorrhea. 


Syphilis. 


Placards  are  required  to  be  placed  on  houses  where  the  following 

diseases  are  present ;  such  placards  must  be  dated : 

Chicken  pox.  Mumps. 

German  measles.  Typhoid  fever. 

Leprosy.  Whooping  cough. 

The  size  of  the  placards  to  be  used  and  the  wording  of  such  placards 
are  specifically  prescribed  in  absolute  quarantine  and  modified  quar- 
antine. 

The  quarantine  regulations  also  set  forth  certain  rules  for  the  ex- 
clusion of  children  from  school.  Pupils  actually  affected  with  the 
below-mentioned  diseases  are  excluded  from  school. 

Quarantinable  diseases  previously  mentioned : 

Acute  contagious  conjunctivitis.  Pediculosis  corporis  (body  lice). 

Erysipelas.  Scabies  (itch). 

Favus.  Ttoa  circinata  (ring  worm). 

Impetigo  contagiosa.  Tonsilitis. 

Pediculosis  capitis  (head  lice).  Trachoma. 

The  regulations  of  the  State  board  of  health  further  provide  for 
the  inspection  of  railroad  cars,  when  necessary,  and  removal  of  per- 
sons suffering  from  quarantinable  diseases  to. isolation  or  detention. 
The  reports  required  of  county  superintendents  of  public  health  are 
also  described. 

Communicahle  diseases  reported  to  the  Arizona  State  Board  of  Health  for 

1919  and  1920. 


Oiickeni, 
Cntncroid. 

Diphtheria. 

Gonorrhea 

IniuitilepanlyHis.. 

Influenza 

i^prosy 


Disease. 


1919 


Cases 
reported. 


40 
3 

47 

279 

8 

3 


Indi- 
cated 
annual 
Inci- 
dence 
rate  per 
100,000. 


11.97 

.89 

14.65 

83.49 

.89 

•  89 


1920 


Cases 
reported. 


lift 

6 

90 

330 

3 

1,736 

1 


Indi- 
cated 
annual 
Inci- 
dence 
rate  per 
100,000. 


85.01 

1.78 

26.03 

98.70 

.  80. 

519.80 

.29 
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Communicable  diseases  retorted  to  the  Arizona  State  Board  of  Health  for 

1919  and  i92(»— Continued. 


1919 

1020 

Disease. 

Cases 
reported. 

Indi- 
cated 
annual 
inci- 
dence 
rate  per 
100,000. 

Cases 
reported. 

Indl^ 
cated 

Ind- 

denoe 

ratepo- 

100,000. 

Malaria. 

2 
68 

2 
7 

0.50 

23.46 

.50 

2.00 

2 

205 
3 

50 

1 

78 

0.50 

Measles 

88.28 

Meningitis 

.80 

Mumps 

15.36 

M  alta  fever 

.20 

Pneumonia ^ .r t 

1 
2 
33 
60 
71 
88 
44 
29 

.29 

.50 

0.87 

20.64 

21.24 

26.33 

13.16 

8.67 

23.34 

Rabies 

Scarlet  fever 

186 
176 
130 
155 
87 
80 

55.66 

SmallDox 

52.06 

Byphilis 

38.90 

Tuberculosis 

46.38 

Typhoid  fever 

26.  OS 

WlioffpinK  eouKb  - . .  

26.63 

The  prompt  reporting  of  communicable  diseases  is  absolutely  nec- 
essary for  their  control  and  prevention.  By  keeping  a  close  watch 
on  the  prevalence  of  these  diseases  and  instituting  vigorous  measures 
when  indications  point  toward  any  increase  over  the  normal  endemic 
index  many  incipient  epidemics  may  be  checked.  Any  community, 
county,  or  State  may  expect  to  have  some  cases  of  communicable 
diseases.  Sporadic  cases  may  occur  in  any  community.  The  matter 
of  importance  is  to  impress  upon  physicians  and  the  general  public 
the  urgent  need  of  promptly  reporting  to  the  health  authorities  all 
cases  of  communicable  diseases  or  the  presence  of  any  outbreak  of 
disease  not  fully  understood. 

The  above  table  indicates  that  the  reporting  of  communicable  dis- 
eases in  Arizona  is  given  but  little  consideration.  The  figures  for 
1920  show  an  improvement  over  those  for  the  year  previous.  The 
statistics  for  gonorrhea,  syphilis,  and  influenza  show  the  value  of 
special  campaigns  for  encouraging  the  reporting  of  certain  diseases. 


METHODS    OF   PROCEDUlO:. 

The  office  of  the  State  board  of  health  performs  most  of  its  func- 
tions by  means  of  correspondence.  Occasionally  the  superintendent 
of  public  health  or  some  employee  of  the  board  goes  on  a  trip  for 
the  purpose  of  making  an  investigation,  delivering  an  address  or 
assisting  some  local  health  officer.  Inadequate  appropriations  and 
lack  of  the  necessary  full-time  field  force  prevents  the  proper  atten- 
tion to  even  the  more  important  public-health  problems  of  the  State. 
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Nature  has  endowed  Arizona  with  a  healthful  climate  and  splen- 
did natural  resources,  but  even  such  advantages  do  not  insure  preser- 
vation of  the  health  of  its  inhabitants  unless  there  is  also  careful 
supervision  of  all  matters  of  hygiene  and  sanitation. 

From  a  public  health  standpoint  the  more  important  sources  of 
disease  are  individuals  sick  with  or  recovering  from  communicable 
diseases,  "  carriers,"  impure  and  improper  food,  infected  milk,  pol- 
luted water,  improper  disposal  of  the  human  wastes,  diseases  arising 
from  occupational  environment,  diseases  transmitted^  from  animals, 
and  diseases  of  heredity.  Efforts  directed  toward  the  improvement 
and  safeguarding  of  the  public  health  must,  therefore,  take  cogni- 
zance of  all  these  as  well  as  other  factors. 

TTJBERCULOSIS. 

The  records  of  the  State  registrar  of  vital  statistics  show  that  for 
the  year  1919  there  were  1,104  deaths  from  all  forms  of  tuberculosis; 
in  1920  there  were  1,253  deaths;  21.90  per  cent  in  1919  and  23.53  per 
cent  in  1920  of  all  deaths  in  the  State  were  due  to  tuberculosis*.  As 
has  been  previously  shown  in  this  study,  it  is  thought  fair  to  assume 
that  in  77  per  cent  of  all  deaths  from  this  cause  occurring  in  Arizona 
the  disease  was  contracted  elsewhere.  After  making  this  correction, 
it  appears  that  the  correct  death  rate  per  1,000  for  cases  of  tuber- 
culosis contracted  in  Arizona  for  1919  is  0.76;  in  1920,  0.87.  The 
crude  annual  death  rate  per  1,000  from  tuberculosis  for  1919  is  3.27, 
and  for  1920,  3.74. 

The  number  of  cases  of  tuberculosis  in  the  State  is  not  known.  The 
rejection  of  draft  registrants  from  Arizona  because  of  tuberculosis 
was  66.58  per  1,000.  When  it  is  considered  that  a  majority  of  the 
white  persons  in  the  State  who  are  native  Americans,  but  not  natives 
of  the  State,  have  come  to  the  State  because  of  their  own  health  or 
the  health  of  some  member  of  their  family,  it  can  be  realized  what  a 
large  number  of  active  cases  are  present  in  the  State.  In  passing  it 
may  be  well  to  note  that  most  of  the  foreign-born  whites  are  em- 
ployed in  or  around  the  numerous  mining  camps  or  smelters.  Al- 
though a  certain  number  of  the  foreign-bom  whites  do  come  to  Ari- 
zona as  health  seekers,  the  percentage  is  small. 

The  morbidity  reports  on  tuberculosis  are  entirely  inadequate.  The 
director  of  surveys  and  inspections  of  the  State  board  of  health  has 
conducted  several  surveys  in  different  towns  of  the  State  with  refer- 
ence to  various  aspects  of  the  tuberculosis  problem. 

Data  at  hand  based  on  these  surveys  show  that  in  the  city  of 
Phoenix  in  a  canvas  of  1,008  homes  in  all  sections  of  the  city  there 
were  481  known  cases  of  tuberculosis.    This  canvass  did  not  include 
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any  tuberculosis  camp  or  sanatoria.    The  results  of  this  particular 
canvass  may  be  further  classified  as  follows : 


Duration  of  residence  in  Arizona : 

Less  tlian  1  year 259 

1  to  3  years ©8 

3  to  5  years 33 

5  yejirs  and  over 91 


Total 481 


Distribution  by  sex — Continued. 
Children- 
Male 28 

Female 22 


Total 481 


Distribution  by  rafce: 

White 428 

Mexican 35 

Negro a 18 


Distribution  by  sex : 
Adults — 

Male 260 

Female 171  Total 481 

In  the  city  of  Tucson  a  similar  canvass  was  made,  except  a  larger 
number  of  homes  were  visited,  but  unfortunatelv  the  exact  number 
was  not  noted ;  969  known  cases  of  tuberculosis  were  recorded.  None 
of  the  numerous  camps  or  sanatoria  were  included;  however,  all  parts 
of  the  city  were  visited.  The  Tucson  cases  are  classified  as  given 
below: 


Duration  of  residence  in  Arizona : 

Less  than  1  year 401 

1  to  3  years 207 

3  to  5  years 174 


Duration  of  residence  in  Arizona — 
Continued, 
o  years  and  over 187 

Total 


Of  the  969  cases,  38  specified  Arizona  as  the  place  where  disease 

was  contracted. 

I^istribution  by  race — Continued. 
Indian 


Distribution  by  race: 
White 

N'.^jrro 

Mexican 


822 

28 

106 


13 


Total 960 

In  addition  to  the  969  known  cases  of  tuberculosis  recorded  in  this 
survey,  1,111  persons  were  found  who  had  come  to  Tucson  as  health 
seekers  for  other  reasons  than  known  tuberculosis. 


Classiflcation  of  health  seekers 
other  than  known  tubercu- 
lous— Continued. 

Bnhirged   glands  with   sus- 
pected tuberculosis 32 

All  other  conditions 184 


Classiticatlon  of  health  seekers 
other  than  known  tubercu- 
lous: 

Influenza  convalescents 570 

Pneumonia  convalescents  _-      108 

Bronchitis 76 

Asthma 139 

Empyema 2  Total 1,  111 

Two  thousand  active  cases  of  pulmonary  tuberculosis  is  a  very 
conservative  estimate  for  Tucson. 

The  canvass  made  at  Prescott  showed  244  known  cases  of  tubercu- 
losis out  of  1,121  persons  interviewed  and  332  homes  visited  in  va- 
rious parts  of  the  town.  No  sanatoria  or  camps  were  included  iQ 
this.    The  tabulation  by  residence  and  race  is  as  follows : 
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iHir&tfon  of  residence  In  Arizona: 

Less  than  1  year 92 

1  to  3  years 53 

3  to  5  years 20 

5  years  and  over 79 


Total 244 


Distrltmtlon  by  race: 

White 185 

Mexican 51 

Negro 8 


Total 244 


Although  many  of  Arizona's  useful  citizens  came  to  the  State  as 
health  seekers,  and  are  now  arrested  cases,  the  economic  burden 
placed  upon  the  various  communities  by  indigent  tuberculous  persons 
from  other  States  is  indeed  quite  serious.  Many  sick  people  reach 
Arizona  who  have  only  enough  funds  to  sustain  them  for  a  short  time ; 
some  come  without  any  funds;  numbers  become  dependent  after  a 
year  or  two.  Physicians  in  other  States  little  realize  the  load  they 
place  upon  Arizona  communities  when  they  advise  persons  who  are 
penniless  or  without  sufficient  means  to  seek  health  in  this  climate. 

Arizona  is  desirous  of  sharing  her  splendid  climate  with  all  health 
seekers,  but,  quite  naturally,  does  not  care  to  acquire  additional  finan- 
cial burdens  while  assisting  those  from  other  States  in  searching  for 
health  within  her  borders. 

The  prevalent  popular  idea  that  the  climate  of  the  arid  Southwest 
alone  can  effect  an  arrest  of  pulmonary  tuberculosis  is  difficult  to 
eradicate.  The  climate  is  beneficial,  but  the  usual  regime  of  nutri- 
tious food,  enforced  rest,  and  careful  medical  supervision  is  as  neces- 
sary for  arresting  tuberculosis  in  Arizona  as  elsewhere. 

There  are  a  number  of  private  hospitals,  sanatoria,  and  camps  for 
the  treatment  of  tuberculosis,  but  neither  the  State  of  Arizona  nor 
any  of  the  counties  have  provided  public  hospitals  for  the  care  of 
the  tuberculous.  Such  a  step  would  be  an  invitation  to  many  indi- 
gent sufferers  in  other  States.  Six  of  the  counties  maintain  hos- 
pitals for  the  care  of  the  indigent  sick  and  disabled  of  the  county. 
The  capacity  of  these  general  hospitals  varies  from  20  to  40  beds. 
All  of  the  county  hospitals  provide  a  small  number  of  beds  for 
tuberculous  patients.  The  other  eight  counties  take  care  of  sick  in- 
digents, including  the  tuberculous,  by  placing  them  in  some  hospital 
located  in  the  county.  Hospitals  receiving  such  cases  usually  give 
the  county  a  special  rate. 

A  general  health  clinic  is  in  operation  in  the  two  largest  cities  of 
the  State — Phoenix  and  Tucson.  Each  of  these  health  clinics  is 
maintained  by  the  cooperative  efforts  of  local  welfare  societies  and 
organizations  interested  in  the  control  of  tuberculosis.  At  these 
clinics  persons  unable  to  pay  may  receive  free  out-patient  medical 
care,  and  in  some  instances,  medicines.  A  number  of  tuberculous  per- 
sons are  given  medical  consultation  and  advice  at  these  clinics. 
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Local  physicians  contribute  their  services  to  the  health  clinics. 
The  State  board  of  health  contributes  a  part  of  the  salary  paid  to  one 
of  the  nurses  employed  at  one  of  the  clinics. 

The  more  the  tuberculosis  problem  in  Arizona  is  studied  the  more 
plainly  it  appears  to  be  a  vast  social  and  economic  problem,  as  well 
as  one  of  public  health.  The  penniless  health  seeker  who  must  have 
immediate  financial  assistance  in  order  to  obtain  even  the  barest 
necessities  of  life  is  more  a  social  or  welfare  problem  than  a  matter 
for  the  attention  of  the  health  authorities. 

The  fact  is  well  known  that  the  North  American  Indian  is  very 
susceptible  to  pulmonary  tuberculosis.  There  were  in  1920  32,989 
Indians  in  Arizona,  of  whom  the  greater  number  live  on  the  several 
Government  reservations.  There  are  no  recent  statistics  available 
for  use  in  this  study  in  estimating  the  prevalence  of  tuberculosis 
among  the  Arizona  Indians. 

In  1912,  however,  the  United  States  Public  Health  Service  made  an 
investigation  of  the  prevalence  of  trachoma,  tuberculosis,  and  small- 
pox among  the  Indians  of  the  United  States.  As  a  result  of  this  in- 
A'estigation  (published  as  Senate  Document  No.  1038)  it  appeared 
that,  in  Arizona,  in  1912,  out  of  5,873  Indians  examined,  there  were 
114  cases  of  tuberculosis;  namely,  pulmonary  52,  glandular  54,  osse- 
ous 6,  and  other  forms  2.  A  considerable  proportion  of  the  Indians 
examined,  however,  were  boarding-school  children.  These  had  a 
low  tuberculosis  rate,  as  children  with  tuberculosis  were  excluded 
from  the  schools.  The  rate  of  infection  seemed  to  vary  in  different 
parts  of  the  State  from  1.5  per  cent  among  the  White  Eiver  Apaches 
to  14.6  per  cent  among  the  Walapai  Indians. 

Tabulation  of  deaths  occurring  in  Arizona  from  all  forma  of  tuberculosis  in  1919 
and  1920  tvith  reference  to  State  or  country  in  which  disease  was  contracted. 


state  or  country. 

1019 

1020 

Male. 

Female. 

Total. 

Male. 

Female. 

TotaL 

Arizona 

174 

4 

6 

34 

6 

64 
1 
2 

28 

1 

238 
5 
8 

62 
7 

143 
2 

10 

29 
3 
2 
2 
6 
2 

21 
8 
7 
6 
6 
2 
1 
2 

12 
4 
2 

16 
6 
1 
4 
1 
4 
3 

94 
3 
3 

20 

887 

Alabama.  1 

Arkansas -,,--,-^,.-^^- 

California 

49 

Colorado 

Connecticut 

1 
1 
8 
2 
15 
10 
1 
7 
3 

I"lorida 

3 
3 
2 

23 
4 
3 

13 

I 

1 
1 
1 
9 
3 
1 
3 
3 
1 

4 

4 
3 

82 
7 
4 

16 
6 
3 

Oeoreia 

Idaho 

Illinois '. . 

16 

Indiana 

18 

Iowa 

Kansas 

18 

Kentuckv - 

Louisiana .        

Mftinfi                            --     ...••...•..•*•••.•. 

Ma^achusetts 

1 

7 
8 
2 
17 
5 
1 
4 

1 
4 
4 
2 
9 
4 

2 

11 
12 
4 
26 
9 
1 
5 
1 
2 
3 

1 

5 

4 

2 

10 

1 

'Minhiva.n 

Minnesota 

MiiisissiDDi 

Missouri. .'. 

Montana 

MftrvlAnd   .                     ......•...•..• 

Nebraska ^  - 

1 
1 

1 
1 

3 

Nevada                                   ............. 

New  Jersey 

1 
2 

2 
2 

New  Mexico 

23 


Tabulation  of  deaths  occurrinff  in  Arizona  from  all  forms  of  tu7>erculosis  in  1919 
and  1920^  with  reference  to  State  or  country  in  tohich  disease  teas  contracted — 
Continued. 


State  or  country. 

1919 

1920 

Vale. 

Female. 

Total. 

Male. 

Female. 

Total, 

New  York 

12 
2 
2 

13 

4 

5 

12 

1 

6 
2 

18 
4 
2 

20 
8 
6 

16 
1 

19 
2 
1 
20 
13 
IS 
14 

2 

21 

NflTth  CandffiA 

2 

1 

OUo 

7 
4 

1 
4 

7 

11 

2 

5 

27 

^Mafainna 

24 

Oregon. ................................... 

16 

19 

Rhode' IsluHl 

fl^qth  Oiniiiia 

1 
3 

4 
6 

1 

1 

fl«nth  Oakntm 

2 
9 
19 
2 
2 
3 
1 
3 
1 
2 
7 
1 

'{ 

1 

2 
12 
31 
3 
2 
4 
2 
4 
1 
3 
7 
1 

23 
2 
1 

2 
7 
12 
1 
4 
4 
3 

5 

TmiMBMD. 

S 
12 

1 

11 

Texas 

18 

Utah 

2 

Vlr^nff^ . 

4 

1 

1 
1 

4 

We«t  Virginia , 

1 

4 

Wvoming 

Wboansin. 

4 

2 

5 

A^A%,      , 

1 

35 

1 
13 

1 

35 

District  of  Coltmibia 

• 

2 

8 
3 

3 

Mexico 

12 

1 

21 

Canada . 

4 

Austria 

1 
1 
8 
2 

i 

1 

France 

8 

2 

Norway 

1 

1 

1 

1 

373 

1 

Swedea 

1 
311 

i 

454 

1 

143 

141 

514 

757 

347 

1,104 

861 

302 

1,253 

Death  rates  from  tuberculosis  per  100,000  in  Arizona  in  1919,  according  to  age 

and  sew.^ 


AgegrouiM. 

Both  sexes. 

Male. 

Female. 

0  to  14  years 

39 
821 
525 
048 
437 
409 

49 
885 
572 
763 
485 
477 

30 

15  to  24  years .' 

808 

25  to  34  years 

450 

85  to  44  years 

488 

45  to  04  years 

344 

65  years  and  over 

808 

1  Rates  based  on  1910  age  distribution  of  population  applied  to  estimated  population  of  July  1, 1919. 

Deaths  from  tuberculosis  in  Arizona  for  1919,  according  to  length  of  residence 

in  the  State, 


Reddenoe  in  Arizofia. 


1>3  months.. 
3-6  months.. 
6-12  months 

1-3  yean 

4-0  years..., 


'Male. 

Female. 

total. 

152 

64 

216 

47 

31 

78 

49 

29 

78 

112 

52 

164 

40 

24 

64 

Residenee  in  Arlsona. 


7-9  years 

10  years  and  over 
Unstated 

Total 


Male. 


45 

90 
222 


Female. 


27 
30 
81 


767 


347 


Total. 


72 
129 
303 


1,104 


Deaths  in  Arizona  from  tuberculosis  in  1919,  according  to  race. 

White 776  |  Others ,_.        56 

Mexican 256  I  

Indian J 17  [  Total 1,104 
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Comparison  of  tuberculosis  death  rates  per  100,000  in  Arizona  in  1920  tcUh  thoie 

in  registration  area,  by  age  and  sex} 


Both  sexes. 

Male. 

Female. 

Age  groups. 

Arizona. 

Registra- 
tion area. 

Arlsona. 

Registra- 
tion area. 

Arisooa. 

RegLstrs* 
tianSTM. 

0  to  14  yean 

85 
470 
5M 
824 
205 
776 

43 

106 
186 
161 
183 
179 

33 
471 
877 
743 
386 
985 

42 
88 
157 
182 
190 
200 

38 
489 
47S 
«D 
155 
450 

46 

15  to  24  years 

YR 

25  to  34  yean 

164 

35  to  44  yean 

139 

45  to  64  years 

19S 

66  jrears  and  over 

14» 

1  Rates  based  on  1910  age  distribation  of  population  applied  to  estimated  popoiation  of  July  1, 1920. 
The  death  registration  area  used  includes  the  24  States^moi  were  in  the  area  in  1915  and  has  a  populatioD 
of  about  66/)00,000.  The  death  rates  were  originally  calculated  for  the  age  groups  0  to  9, 10  to  19,20  to  S9, 
etc.;  the  yalues  for  the  age  groi4»  used  above  were  determined  grapmc  interivetatlons  and  these  are 
approximately  correct. 

Deaths  from  tuberculosis  in  Arizona  for  1920,  according  to  length  of  residence 

in  the  State. 


Residence  in  Arizona. 


1-3  months.. 
3-6  months.. 
6-12  months. 

1-d  years 

4-6  years 


Male. 

Female. 

Total. 

237 

86 

323 

57 

31 

88 

54 

28 

82 

123 

76 

199 

39 

25 

64 

Residence  in  Arisona. 


■'-9  years 

10  years  and  over. 
Unstated 


Total. 


Male. 


21 

87 
242 


860 


Female. 


10 
45 
92 


303 


Total. 


31 
]3t 
334 


1,253 


Deaths  from  tuberculosis  in  Arizona  for  1920,  according  to  race. 


White  _- 
Mexican 
Indian    _ 
Others... 
Unstated 


254 
20 
42 
84 


Total 1. 253 


TYPHOID  FEVER. 

Forty-four  deaths  from  typhoid  fever  were  reported  in  1919,  and 
83  in  1920.  Estimating  the  mortality  rate  as  10  per  cent,  it  would 
seem  that  440  cases  of  typhoid  fever  occurred  in  1919,  and  330  cases 
in  1920.  Morbidity  returns  give  44  cases  as  having  been  reported 
in  1919  and  87  cases  in  1920.  It  is  evident  that  a  number  of  cases 
of  typhoid  are  not  recognized  as  such,  and  that  physicians  are  very 
careless  about  reporting  cases. 

DIPHTHERIA. 

Deaths  due  to  diphtheria  during  1919  were  reported  as  21 ;  during 
1920,  27  were  reported.  Keports  were  made  of  47  cases  in  1919,  and 
90  cases  in  1920. 

Most  States  have  some  arrangement  whereby  diphtheria  anti- 
toxin ii:  furnished  at  a  reduced  price,  and  free  of  cost  to  those  unable 
to  pay.    Arizona  should  adopt  a  similar  plan.    The  antitoxin  should 
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be  distributed  at  designated  points  throughout  the  State  so  as  to  be 
available  in  all  sections  and  in  remote  towns. 

INFLUENZA. 

There  were  189  deaths  reported  in  1919  from  influenza;  129 
deaths  from  the  same  cause  were  reported  in  1920.  Only  3  cases  of 
influenza  were  reported  in  1919,  but  in  1920  the  morbidity  returns 
are  much  better,  1,736  cases  being  reported.  This  improvi^ment  in 
reporting  influenza  is  gratifying  and  gives  an  ide«.  of  the  coopera- 
tions physicians  can  lend  when  the  necessity  and  importance  of  re- 
porting a  given  disease  is  brought  to  their  notice. 

ACCIDENTS. 

Deaths  from  accidents  of  all  cases  numbered  246  in  1919 ;  for  1920 
the  number  was  236.  Accidents  occurring  in  mines  and  quarries 
<^ntributed  the  largest  number  of  deaths  due  to  any  particular  oc- 
<*upation  or  place  of  employment.  There  were  47  fatal  accidents  in 
mines  and  quarries  in  1919  and  42  in  1920. 

Mining  is  a  very  extensive  industry  in  Arizona,  hundreds  of  men 
being  employed  in  the  various  mining  operations.  At  practically  all 
of  the  mines,  except  the  very  small  places,  systematic  efforts  are  made 
to  reduce  the  number  of  accidents  and  to  instill  into  the  miners  the 
principle  of  "always  be  careful."  The  chief  causes  of  fatal  acci- 
dents in  metal  mines  (there  are  no  coal  mines  in  Arizona)  are  as  fol- 
lows: 


Per  cent. 
FaUs  of  roof 80 

Explosives 14 

Haulage 13 


Per  cent. 

Falls  of  persons 13 

Electricity 4 


PHYSICAL  DEFECTS  AND  DISEASES  REVELED  BY  THE  SELEC- 
TIVE  SERVICE   DRAFT    EXAMINATIONS. 

Many  important  facts  relating  to  the  public  health  were  brought 
to  the  attention  of  sanitarians  and  health  officers  by  tlie  results  of 
the  selective-service  physical  examinations.  The  predominance  of 
certain  diseases,  even  though  some  of  them  are  not  communicable, 
and  the  prevalence  of  various  physical  defects  in  the  general  popula^- 
tion,  are  as  much  matters  concerning  the  public  health  as  the  sudden 
appearance  of  an  epidemic  disease. 

The  United  States  War  Department  has  compiled  statistical  in- 
formation showing  the  physical  condition  of  the  men  registered  and 
examined  in  pursuance  of  the  requirements  of  the  selective  service 
act.  The  statistics  cited  below  relating  to  the  defects  and  causes  of 
rejection  found  in  men  examined  from  Arizona  were  obtained  from 
*'  Defects  found  in  drafted  men  "  issued  by  the  United  States  War 
Department. 
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The  average  number  of  rejections  for  the  United  States  was 
463.21  per  1,000.  The  highest  rate  for  any  State  was  640.48  per 
1,000;  the  lowest,  354.35  per  1,000.  The  average  for  Arizona  was 
410.01  per  1,000,  or  the  eighth  State  for  the  fewest  rejections — a  very 
creditable  showing. 

From  Arizona  11,527  men  of  military  age  were  examined;  1,432 
Were  rejected  physically  by  the  local  boards;  1,969  were  rejected  at 
camp.  The  total  rejections  because  of  physical  defects  or  presence 
of  diseases  rendering  unfit  for  military  Service,  3,401. 

Men  examined , '. 11, 8SST 

Rejected  by  local  boards .' 1^4S2 

Rejected  at  camp 1,900 


Total  rejections 3, 401 

The  most  striking  fact  brought  out  by  the  examinations  is  the 
high  proportion  of  tuberculosis  found  among  registrants;  717  men^ 
or  a  ratio  of  66.58  per  1,000,  were  rejected  because  of  tuberculosis. 
This  is  the  highest  ratio  per  1,000  for  tuberculosis  found  in  any  State. 
A  much  larger  proportion  of  lung  defects  was  found  in  the  southern 
part  of  the  State  (which  includes  the  city  of  Tucson)  than  in  the 
northern  section.  The  rate  for  venereal  diseases  is  48.20  per  1,000, 
as  compared  with  40  per  1,000  for  the  United  States  at  large. 

The  mental  deficiency  rate  appears  to  be  low ;  in  fact,  Arizona  had 
fewer  rejections  for  this  cause  than  any  other  State.  Only  25  men, 
or  a  ratio  of  2.32  per  1,000,  were  rejected  for  mental  deficiency,  as 
compared  with  17.14  per  1,000  for  the  whole  population  of  the 
United  States. 

Valvular  diseases  of  the  heart  were  found  in  about  23.50  per  1,000, 
as  contrasted  with  33  as  an  average  for  the  other  States. 

The  rate  for  defective  and  deficient  teeth  is  low,  3.38  per  1,000. 
13.50  per  1,000  is  the  average  for  all  other  States. 

Hernia  and  enlarged  inguinal  rings  are  quite  common,  being  43.64 
per  1,000;  the  average  for  the  United  States  is  39.92  per  1,000. 

Malunion  of  fractures  was  found  to  be  relatively  higher  in  the 
section  where  the  majority  of  the  Indian  population  resides.  The 
northern,  or  Indian  section,  showed  a  markedly  low  percentage  of 
foot  defects. 

WORK  OF  CHILD  WELFARE  BUREAU. 

The  child-welfare  bureau  of  the  State  board  of  health  is  under 
the  direction  of  a  full-time  employee.  The  child-welfare  work  is 
directed  chiefly  along  the  following  lines  of  activity : 

1.  Sending  out  cards,  advising  parents  that  a  certificate  of  birth 
of  their  child  has  been  filed  with  the  State  registrar  of  .vital  statis- 
tics.   This  was  begun  on  January  1, 1920. 
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2.  Follow-up  work  on  birth  certificates  in  obtaining  supplementary 
reports  of  names  of  children  who  are  reported  as  unnamed  on  the 
certificate  of  birth. 

3.  Addresses  before  various  clubs  and  organizations  for  the  pur- 
pose of  giving  instruction  in  the  care  of  children  as  well  as  stimu- 
lating interest  in  child-welfare  work.  The  appropriation  av*iiable 
for  defraying  traveling  expenses  to  make  such  addrooses  is  small; 
hence  this  field  of  activity  is  restricted. 

4.  Furnishing  charts  and  literatui^e  on  the  care  of  children  for 
better  babies  contests,  also  posters  and  pamphlets  to  public-health 
nurses  and  school  nurses. 

5.  Acting  as  supervisor  for  better  babies  contests  at  Arizona  State 
Fair,  held  at  Phoenix  each  year. 

6.  Forwarding  literature  on  the  care  of  .children  to  various  organi- 
za-tions  interested  in  child  hygiene,  also  to  individuals  on  request. 

Several  leaflets  on  the  care  of  the  baby  have  been  printed  in  Span- 
ish for  use  among  the  Mexican  population.  Pamphlets  and  leaflets 
in  English  are  also  available  for  distribution. 

Previous  mention  has  been  made  of  the  fact  that  apparently  the 
follow-up  work  of  birth  certificates  is  more  properly  th^  duty  of  the 
bureau  of  vital  statistics.  The  director  of  child  welfare,  although 
not  a  nurse,  is  a  mother,  and  performs  efficiently  the  work  men- 
tioned above.  It  is  believed,  however,  that  certain  advantages  would 
be  gained  by  employing  a  director  with  special  training  in  public- 
health  nursing  and  child  hygiene.  This  M'ould  permit  the  expansion 
of  the  work  to  include  public-health  nursing  as  well.  A  more  liberal 
appropriation  for  traveling  expenses  to  be  used  in  carrying  forward 
this  work  is  badly  needed. 

VENEREAL  DISEASE  CONTROL. 

Venereal  disease  control  work  bv  the  Arizona  State  Board  of 
Health  was  begun  in  July,  1919,  when  a  bureau  for  this  purpose  was 
established.  The  work  of  the.  bureau  is  largely  educational,  al- 
though three  clinics  are  in  operation  and  arsphenamine  has  been  dis- 
tributed for  use  in  a  number  of  counties. 

The  bureau  has  cooperated  with  the  Federal  health  agencies  inter- 
ested in  venereal  disease  control  and  has  received  Federal  financial 
aid  for  the  prosecution  of  its  work. 

The  educational  work  consists  of  the  distribution  of  literature, 
lectures,  and  the  use  of  exhibits ;  and  10,948  pamphlets  dealing  with 
the  subject  of  venereal  disease  control  have  been  distributed  since 
the  beginning  of  this  work  in  the  State.  The  distribution  of  this 
literature  was  accomplished  in  cooperation  with  the  United  States 
Public  Health  Service.  Ten  lectures  on  venereal  disease  control 
were  delivered  during  1920  in  different  communities.    A  poster  ex- 
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hibit  is  used  when  the  oppoictunity  is  afforded  at  fairs  and  similar 
gatherings. 

One  special  venereal  disease  clinic  is  maintained  in  the  city  of 
Douglas  under  the  personal  supervision  of  the  director.  In  Phoenix 
and  Tucson  free  general  health  clinics  are  maintained  by  local  wel- 
fare oigqnizations.  The  venereal  work  at  each  of  the  general  health 
clinics  is  done  in  cooperation  with  the  bureau  of  venereal  disease 
control.  In  addition  to  the  work  of  these  clinics,  arrangements  have 
been  made  with  the  city  health  officers  of  several  other  towns 
whereby  indigents  receive  free  treatment  for  venereal  diseases. 

Arrangements  are  also  effective  for  the  distribution  of  arsphena- 
mine  to  those  unable  to  pay  for  it,  and  265  doses  of  arsphenamine 
were  distributed  by  the  State  board  of  health  in  1920. 

Provision  for  free  laboratory  examinations  for  the  diagnosis  of 
venereal  diseases  is  also  in  effect.  These  examinations  are  made  at 
a  private  diagnostic  laboratory,  and  the  expense  is  borne  by  the 
State  board  of  health.  The  amount  of  such  laboratory  work  is  quite 
small.  Much  wider  publicity  should  be  given  to  the  fact  that  this 
work  is  done  without  cost. 

An  amendment  to  the  regulations  of  the  State  board  of  health, 
governing  the  reporting  of  communicable  diseases,  was  adopted 
January  11,  1918,  adding  venereal  diseases  to  the  list  of  reportable 
diseases  and  specifying  the  method  of  reporting  and  controlling 
such  diseases.  There  has  been  an  encouraging  response  on  the  part 
of  physicians  in  the  matter  of  reporting  venereal  diseases.  Although 
perhaps  only  a  small  percentage  of  the  cases  of  venereal  diseases  is 
being  reported,  yet  the  total  of  cases  reported  for  1920  is  113  more 
than  were  reported  in  1919.  In  1919  a  total  of  353  cases  of  venereal 
disease  was  reported ;  466  cases  were  reported  in  1920. 

The  director  of  the  bureau  of  venereal  disease  control  is  also  full- 
time  health  officer  for  the  city  of  Douglas.  This  is  a  handicap,  in 
that  Douglas  is  234  miles  from  Phoenix,  the  location  of  the  State 
board  of  health,  and  the  duties  as  city  health  officer  necessarily  de- 
mand the  greater  portion  of  his  time.  More  vigorous  efforts  should 
be  made  toward  the  establishment  of  other  venereal  disease  clinics, 
more  comprehensive  arrangements  should  be  made  for  laboratory 
diagnosis  of  venereal  diseases,  and  attention  should  be  given  to  the 
matter  of  law  enforcement  with  reference  to  suppression  of  prosti- 
tution. 

DIAGNOSTIC  LABORATORY. 

The  State  board  of  health  has  no  diagnostic  laboratory.  For  a 
short  time  the  laboratory  of  the  Arizona  State  Insane  Hospital  per- 
formed a  certain  amount  of  diagnostic  work  (chiefly  venereal  disease 
specimens)  for  the  State  board  of  health.  This  plan  has  been  dis- 
continued.   As  has  been  previously  stated,  the  venereal  disease  labo- 


5i9 

ratory  diagnostic  work  is  at  present  being  done  by  a  private  labora- 
tory in  Phoenix.  The  venereal  disease  diagnostic  specimens  are  few 
in  number.  A  total  of  not  more  than  12  or  15  specimens  has  been 
examined  by  the  private  laboratory  under  the  plan  above  mentioned. 

The  State  board  of  health  has  no  arrangements  with  any  labora- 
tory for  the  performance  of  important  public  health  diagnostic 
work,  such  as  examinations  of  cultures  from  suspected  diphtheria 
cases,  or  specimens  of  blood  f i-om  typhoid  fever  suspects,  or  animals 
thought  to  be  infe'cted  with  rabies,  nor  has  it  a  Pasteur  institute 
nor  any  provision  for  the  free  treatment  of  persons  bitten  by  rabid 
animals. 

One  of  the  most  urgent  needs  of  the  Arizona  State  Board  of  Health 
is  the  establishment  of  a  State  diagnostic  laboratory.  A  diagnostic 
laboratory  is  the  means  not  only  of  providing  an  aid  in  diagnosis 
to  the  physicians  throughout  the  State,  but  it  is  an  invaluable 
weapon  in  protecting  the  public  health.  Epidemics  of  diphtheria  can 
be  checked  if  laboratory  cultures  are  made  in  all  suspected  or  doubt- 
ful cases.  Without  a  laboratory  confirmation  many  cases  of  typhoid 
fever  may  go  unnoted;  consequently,  the  necessary  precautions  are 
not  taken  to  prevent  its  spread  to  other  members  of  the  household 
or  community.  The  same  thing  applies  to  a  number  of  other 
diseases. 

It  is  of  immeasurable  assistance  to  the  physicians  of  a  State  in  ar- 
riving at  a  correct  diagnosis  in  doubtful,  obscure,  or  ill-defined  condi- 
tions. From  a  public  health  standpoint,  a  diagnostic  laboratory  is  in- 
dispensable for  the  proper  preservation  of  the  health  and  lives  of  the 
inhabitants  of  any  State.  A  State  diagnostic  laboratory  is  of  mutual 
benefit  to  health  officere,  physicians,  and  the  public  at  large. 

There  is  located  at  Tucson  an  establishment  designated  as*the  State 
laboratory.  This  State  laboratory  occupies  quarters  in  one  of  the 
buildings  on  the  campus  of  the  University  of  Arizona. 

The  relation  of  the  State  laboratory  to  the  State  board  of  health 
and  the  University  of  Arizona  is  not  clearly  defined  by  law,  nor  is 
this  relation  thoroughly  understood  by  the  officials  themselves.  The 
law  provides  that  the  director  of  the  State  laboratory  shall  be 
selected  by  the  board  of  regents  of  the  University  of  Arizona,  acting 
in  joint  session  with  the  superintendent  of  public  health.  The 
law  further  requires  that  the  State  laboratory  be  located  in  rooms  set 
aside  for  that  purpose  by  the  University  of  Arizona. 

The  director  is  required,  under  the  act  establishing  the  State 
laboratory,  to  perform  all  duties  prescribed  by  law  and  by  the 
board  of  regents  of  the  University  of  Arizona,  acting  in  joint  ses- 
sion with  the  superintendent  of  public  health. 

It  would  therefore  appear  that  the  director  of  the  State  labora- 
tory is  responsible  jointly  to  the  board  of  regents  of  the  university 


30 

and  to  the  superintendent  of  public  health.  In  practical  operation 
the  matter  works  out  on  the  principle  of  what  is  everyone's  busi- 
ness is  no  one's  business,  and  the  director  is  left  to  work  out  his 
own  plans  as  to  how  the  laboratory  should  be  conducted  and  what 
work  should  be  done. 

The  State  laboratory  and  the  office  of  director  were  established  by 
the  act,  having  for  its  purpose  the  protection  of  food  and  drink, 
popularly  known  as  "Arizona  pure  food  law."  Therefore,  the  chief 
work  of  the  laboratory  is  the  chemical  and  bacteriological  examina- 
tion of  foodstuffs  and  water  supplies.  A  small  amount  of  diag- 
nostic work  is  done,  practically  all  of  which  is  for  local  physicians 
in  Tucson. 

The  present  State  laboratory  could  very  easily  be  converted  into 
a  diagnostic  laboratory  without  interfering  with  the  present  duties 
in  connection  with  the  food  work,  and  with  very  small  additional 
expense.  The  quarters  are  ample  for  the  addition  of  the  diagnostic 
work;  the  director  is  well  qualified  as  a  diagnostic  bacteriological 
and  pathological  technician.  An  additional  assistant  bacteriologist 
would,  of  course,  be  necessary. 

The  only  objection  to  using  the  present  State  laboratory  is  that 
Tucson  is  not  the  railroad  center  of  the  State.  It  would  be  rather 
far  removed  for  specimens  from  the  northern  part  of  the  State.  As 
a  matter  of  fact,  there  is  no  railroad  center  for  Arizona.  Phoenix, 
although  near  the  geographical  center  of  the  State,  has  only  two 
railroads,  neither  of  which  are  main  lines. 

Should  the  State  laboratory  be  utilized  as  a  diagnostic  laboratory, 
in  addition  to  the  food  examinations  now  being  performed,  the  law 
should  be  amended  so  as  to  place  the  director  and  the  State  labora- 
tory under  the  immediate  supervision  of  the  State  board  of  health. 

LOCAL  HEALTH  AUTHORITIES. 

B£QniB£M£NTS  OP  liAW. 

The  law  relating  to  the  formation  of  local  boards  of  health  may 
be  summarized  as  follows : 

The  county  board  of  health  is  composed  of  the  chairman  of  the 
county  board  of  supervisors,  the  county  attorney,  and  a  superintend- 
ent of  public  health.  The  county  superintendent  of  public  health  is 
appointed  by  the  county  board  of  supervisors  for  a  term  of  two 
years.  The  county  board  of  health  is  required  by  law  to  meet  as 
often  as  once  every  three  months. 

The  county  boards  of  health  have  power  in  their  respective  coun- 
ties, outside  of  the  corporate  limits  of  cities  having  a  city  board  of 
health,  subject  to  the  supervisory  control  of  the  State  board  of  health 
and  the  State  superintendent  of  public  health. 
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The  powers  and  duties  of  a  county  board  of  health  are  as  follows : 

1.  To  fix  a  time  and  place  for  the  meetings  of  the  board,  subject 
to  the  provisions  of  existing  law. 

2.  To  make  rules  and  regulations  for  the  government  of  the  board, 
its  officers,  and  meetings. 

3.  To  make  and  enforce  all  needful  rules  and  regulations  for  the 
prevention  and  cure,  and  to  prevent  the  spread  of  any  contagious, 
infectious,  or  malarial  diseases  among  persons  and  domestic  animals. 

4.  To  establish  quarantine,  and  isolate  any  person  affected  with 
any  contagious  or  infectious  or  epidemic  and  endemic  disease. 

5.  To  isolate,  kill,  or  remove  any  animal  affected  with  contagious 
or  infectious  disease  when  necessary  to  protect  the  public  health. 

6.  To  remove,  or  cause  to  be  removed,  any  dead,  decaying  or  putrid 
body,  or  any  decayed,  putrid,  or  other  substance  that  may  endanger 
the  health  of  persons  or  domestic  animals. 

7.  To  condemn  or  cause  to  be  destroyed  any  impure  or  diseased 
article  of  food  that  may  be  offered  for  sale. 

8.  To  empower  and  direct  the  county  superintendent  of  public 
health  to  do,  or  cause  to  be  done,  any  and  all  of  the  things  men- 
tioned in  subdivisions  4,  5,  6,  and  7. 

9.  To  make  such  rules  and  regulations  as  it  may  deem  necessary  to 
govern  the  preparation  of  dead  bodies  for  transportation,  and  to 
govern  what  classes  of  dead  bodies  may  be  transported  and  the 
manner  thereof. 

10.  To  have  charge  of  the  vital  statistics  registration  within  the 
county,  and  to  supervise  the  uniform  and  thorough  enforcement  of 
this  law. 

11.  To  render  to  the  State  board  of  health  such  reports  as  are 
required  by  law  and  regulations. 

The  president  and  the  vice  president  of  the  board  receive  no  com- 
pensation, but  are  paid  10  cents  for  every  mile  actually  and  neces- 
sarily traveled  in  the  performance  of  their  official  duties,  and*  other 
necessary  expenses  incurred  by  them. 

The  county  superintendent  of  public  health,  who  is  required  to 
be  a  practicing  physician  within  the  county,  is  paid  such  compensa- 
tion as  the  board  of  supervisors  may  fix,  provided  that  he  shall  re- 
ceive not  to  exceed  $800  per  annum,  and  not  to  exceed  $10  a  day  when 
actually  and  necessarily  engaged,  and  not  to  exceed  10  cents  a  mile 
for  each  mile  actually  and  necessarily  traveled. 

The  county  superintendent  of  public  health  is  also  named  by  law 
as  county  registrar  of  vital  statistics,  and  for  such  duties  is  allowed 
the  sum  of  $800  per  annum. 

All  expenditures  for  the  county  board  of  health  must  be  author- 
by  the  county  board  of  supervisors  before  being  made.      Ex- 
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penses  are  certified  to  by  the  board  of  supervisors  an4  are  paid  as 
other  county  bills. 

The  regulations  of  the  State  board  of  health  prescribe  the  reports 
that  are  to  be  made  by  the  county  superintendent  of  public  health  to 
the  State  superintendent  of  public  health. 

Each  incorporated  city  is  required  to  have  a  city  board  of  health, 
to  be  constituted  as  follows :  The  mayor  appoints  two  members  of  the 
city  council,  who  with  the  city  engineer  and  the  city  health  officer 
compose  the  city  board  of  health.  The  city  health  officer  is  ap- 
pointed by  the  mayor  and  approved  by  the  council,  and  serves  for  a 
term  of  two  years.  He  is  required  to  be  a  practicing  physician  of  the 
city  and  is  paid  such  salary  as  the  city  council  may  fix.  The  city 
health  officer  is  required  to  give  bond  in  the  sum  of  $1,000  as  a  guar- 
anty for  the  faithful  performance  of  his  duties. 

The  powers  and  duties  of  a  city  board  of  health  are  similar  to  those 
enumerated  for  the  county  boards  of  health.  Specific  authority  is 
given  city  health  officers  to  enforce  ordinances  relating  to  sanitary 
matters.  It  is  the  custom  to  appoint  the  city  health  officer  as  local 
registrar  of  vital  statistics.  Both  county  and  city  boards  of  health 
are  known  as  local  boards  of  health. 

According  to  law  only  local  boards  of  health  can  enter  court  and 
begin  action  for  violation  of  health  laws.  This  is  a  decided  dis- 
advantage as  it  prevents  any  action  by  the  State  board  of  health  in 
case  local  authorities  refuse,  neglect  or  fail  to  properly  perform 
their  duties. 

A  justice  of  the  peace  within  the  jurisdiction  of  a  local  board 
of  health,  upon  complaint  of  such  board,  may  issue  a  warrant  to 
the  sheriff  or  other  peace  officer,  commanding  him  to  take  sufficient 
aid  and,  accompanied  by  at  least  one  member  of  the  local  board  of 
health,  between  the  hours  of  sunrise  and  sunset,  to  remove  or  destroy 
any  nuisance,  source  of  filth  or  cause  of  sickness. 

Persons  violating  requirements  of  the  health  laws  are  liable  to  a 
fine  of  not  less  than  $10,  or  more  than  $50.  or  to  imprisonment  in 
the  county  jail  not  exceeding  30  days,  or  both.  Violations  of  rules 
and  regulations  of  local  boards  of  health  are  defined  as  misdemeanors 
and  the  punishment  is  stated  as  a  fine  not  exceeding  $100,  or  by  im- 
prisonment in  the  county  jail  not  exceeding  30  days,  or  both. 
Physicians  convicted  of  violations  of  the  health  laws  and  regulations 
shall  have  their  license  to  practice  revoked. 

Local  boards  of  health  are  authorized  to  examine  into  all  nuisances, 
sources  of  filth  and  causes  of  sickness,  to  abate  nuisances,  establish 
temporary  hospitals  for  contagious  diseases,  investigate  contagious 
diseases,  regulate  handling  and  transportation  of  dead  bodies,  ex- 
clude cases  of  communicable  diseases  from  attending  any  public  or 
private  school,  destroy  bedding  or  clothing  exposed  to  infection 
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from  contagious  or  infectious  diseases,  and  maintain  quarantine  of 
contagious  or  infectious  diseases. 

The  State  board  of  health  has  superintending  control  of  all  local 
boards  of  health. 

The  activities  of  the  local  health  authorities  in  several  towns  of 
the  State  are  briefly  summarized  below : 

PHOENIX. 
Population,  29,053. 

The  city  of  Phoenix,  although  the  largest  town  in  the  State,  has 
no  full-time  health  officer.  The  present  incumbent  is  a  physician 
engaged  in  the  active  practice  of  medicine.  The  personnel  of  the 
city  health  department  is  as  follows  : 

City  health  officer  (part  time) ,  paid  by  city. 

Sanitary  inspector  (whole  time),  paid  by  city. 

Milk  inspector  (half  time),  paid  by  city. 

Visiting  nurse  (whole  time),  paid  by  local  Red  Cross. 

The  duties  performed  by  the  city  health  officer,  in  addition  to 
directing  the  work  of  th6  other  employees,  consist  of  control  of  com- 
municable diseases,  local  registrar  of  vital  statistics,  and  supervision 
of  abatement  of  nuisances  and  complaints. 

The  sanitary  inspector,  who  has  the  power  of  a  police  officer,  in- 
vestigates complaints  of  nuisances,  conducts  inspections  of  restau- 
rants and  cafes  and  placards  houses  for  quarantinable  diseases.  The 
city  has  a  pesthouse  for  isolation  of  smallpox  cases. 

The  work  of  the  milk  inspector  consists  of  the  inspection  of  all 
dairies  selling  milk  in  the  city,  and  the  collection  of  milk  samples 
for  examination.  Only  half  time  is  given  to  the  duties  as  milk, 
inspector ;  the  remainder  of  the  time  is  devoted  to  the  duties  as  city 
inspector  of  weights  and  measures.  There  is  a  city  ordinance,  regu- 
lating the  sale  of  milk,  but  the  pasteurization  of  all  milk  is  not 
required. 

A  visiting  nurse,  paid  by  the  local  Red  Cross,  working  under  the 
supervision  of  the  city  health  department,  assists  in  looking  after 
cases  of  communicable  diseases,  gives  instruction  in  child  hygiene, 
and  does  educational  work  in  matters  of  hygiene  and  sanitation. 

Through  an  arrangement  with  a  private  pathological  laboratory, 
all  specimens  of  water  supplies,  nose  and  throat  cultures,  milk 
samples,  and  blood  tests  for  typhoid  fever,  are  performed  without 
charge  to  the  individual.  The  city  pays  a  fixed  sum  for  this  labora- 
tory work. 

The  total  annual  expenditures  of  the  city  health  department  of 
Phoenix,  including  the  amount  paid  for  laboratory  work,  are  $8,000. 
Further  expansion  of  the  activities  and  personnel  of  the  city  health 
department  is  obviously  necessary.    The  most  vital  need  is  a  city 
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health  officer  paid  a  sufficient  salary  to  enable  him  to  give  all  of  his 
time  to  the  duties  of  the  office. 

TUC80X. 

Population,   20,292. 

The  city  health  officer  of  Tucson  is  a  practicing  physician  and 
devotes  only  a  part  of  his  time  to  the  duties  of  the  office.  There 
is  a  deputy  health  officer  who  acts  as  sanitary  inspector  and  is 
vested  with  the  authority  of  a  police  officer.  The  city  health  officer 
supervises  the  reporting  and  quarantining  of  communicable  dis- 
eases, directs  the  sanitary  inspector,  and  is  local  registrar  of  vital 
statistics. 

The  chief  work  of  the  sanitary  inspector  consists  of  investigating 
complaints,  collecting  milk  samples  for  examination,  inspecting 
restaurants  and  soda  fountains,  and  the  placarding  of  houses  for 
presence  of  communicable  diseases. 

Tliere  is  a  city  ordinance,  regulating  the  sale  of  milk  within  the 
city,  and  requiring  tuberculin  testing  of  all  cows  whose  milk  is 
offered  for  sale.  The  sale  of  milk  containing  more  than  250,000 
bacteria  per  cubic  centimeter  is  unlawful. 

Examination  of  milk  samples  collected  by  the  inspector  of  the 
city  board  of  health  is  made  at  the  State  Laboratory,  which  is 
located  on  the  campus  of  the  University  of  Arizona  at  Tucson. 
The  city  of  Tucson  expends  about  $3,500  annually  for  salaries  of 
the  city  health  officer,  sanitary  inspector,  and  incidental  expenses, 

DOUGLAS. 

Population,  9,916. 

The  only  city  in  the  State  having  a  whole-time  health  officer  and 
maintaining  a  well  organized  health  department  is  Douglas.  The 
town  is  located  in  close  proximity  to  the  international  border  be- 
tween the  United  States  and  Mexico.  One  of  its  main  streets  runs 
squarely  to  the  line  marking  the  limits  of  the  United  States. 

The  personnel  of  the  city  health  department  is  composed  of  the 
following,  all  of  whom  ai'e  whole-time  employees: 

City  health   officer    (additional  compensation   is  received   from   State 
board  of  health  for  services  as  director  of  bureau  of  venereal  disease  annmn. 

control) $3,e00 

Laboratory  technician 3, 000 

Oomnuinlty  nurse 1,  SOO 

School  nurse 1,800 

Sanitary  inspector 1. 620 

Total 11.820 

The  salary  of  the  school  nurse  is  paid  by  the  school  board:  the 
laboratory   technician  is  paid  from   fees  received   for  laboratory 
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work  done  for  several  large  industrial  plants  located  in  the  city. 
One-half  of  the  salary  of  the  community  nurse  is  paid  by  the  welfare 
league,  a  local  welfare  organization.  Therefore,  the  city  of  Douglas 
pays  $6,120  of  the  total  of  $11,820  expended  annually  for  the  city 
health  department,  the  remaining  $5,700  being  derived  as  above 
mentioned. 

The  city  health  officer  has  direction  of  the  work  of  the  city 
health  department  and  performs  the  following  duties:  Medical  in- 
spection of  all  school  children,  except  high-school  students.  About 
4,000  children  are  inspected  during  each  school  year.  Has  charge 
of  the  detention  hospital ;  smallpox  cases,  and  prostitutes  suspected 
of  being  infected  with  venereal  disease  are  cared  for  at  this  hos- 
pital ;  conducts  free  venereal  disease  clinic ;  makes  inspections  of  all 
dairies  selling  milk  in  town ;  inspections  of  water  supplies ;  performs 
smallpox  vaccinations  without  charge;  local  registrar  of  vital  sta- 
tistics. The  city  health,  officer  has  also  secured  the  cooperation  of 
local  surgeons  in  conducting  a  free  surgical  clinic  for  school  chil- 
dren needing  surgical  attention  but  who  are  unable  to  pay  for  such 
treatment. 

The  laboratory  of  the  city  j3oard  of  health  is  adequately  equipped 
and  well  conducted.  All  orcnnary  laboratory  work,  except  examina- 
tion of  tissue  specimens,  is  done.  All  work  for  the  city  is  done  free; 
this  includes  indigents  of  the  city.  The  county  pays  for  work  done 
for  those  living  out  of  the  town,  who  are  unable  to  pay.  Fees  are 
charged  for  private  work.  The  greater  part  of  the  private  work 
comes  from  the  hospitals  maintained  in  Douglas  by  several  large  in- 
dustrial companies  (smelters).  The  salary  of  the  technician  and  the 
maintenance  expenses  of  the  laboratory  are  paid  by  the  fees  from 
private  work. 

Tabulation  of  specimens  examined  at  Douglas  City  laboratory  during  1920. 


Blood  counts 224 

Blood  typing 9 

Blood  coagulation  time 1 

Dairy  milk 144 


Guinea  pig  inoculations. 

Feces 

Gastric  analyses 

Pneumonia  typing 

Mothers'  milk 

Smears 


5 

16 
13 

8 

12 

142 


Spinal  fluid 1 

Throat  cultures 41 

Tissue  (sent  to  El  Paso,  Tex.) 24 

Vaccines 27 

Urine 548 

Wassermann  reaction 722 

Widal  reaction 10 

Water  examinations 20 


Total  number  specimens—  1, 962 


Under  the  present  arrangements  the  laboratory  could  not  be  main- 
tained without  the  fees  from  private  work.  There  is  no  objection  to 
a  laboratory  doing  private  work,  provided  the  original  purpose  of 
protecting  the  public  health  is  always  kept  clearly  in  view.  A  labo- 
ratory that  is  supported  by  fees  from  private  work  quite  naturally 
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will  give  preference  to  such  work.  The  city  laboratory  of  Douglas 
could  be  made  of  a  great  deal  more  service  to  the  inhabitants  of  the 
vicinity  by  performing  all  laboratory  examinations  without  charge, 
for  persons  residing  in  the  town.  Fees  could  be  accepted  for  work 
done  for  the  industrial  hospitals. 

The  community  nurse  acts  as  a  visiting  nurse,  assists  in  caring  for 
indigent  sick,  gives  instruction  in'  child  hygiene,  distributes  educa- 
tional literature,  and  aids  the  city  health  biBcer  in  any  additional 
work  as  required.  This  nurse  also  keeps  a  check  on  the  placarding  of 
communicable  diseases  and  observance  of  quarantine. 

The  duties  of  the  school  nurse  consist  of  helping  in  medical  inspec- 
tions of  school  children,  looking  after  follow-up  treatment  in  chil- 
dren found  to  have  defects  requiring  attention,  and  making  inspec- 
tions regarding  sanitary  conditions  in  school  buildings.  Instruction 
in  hygiene  is  also  given  by  this  ni|rse. 

The  sanitary  inspector  has  supervision  of  the  collection  of  the  city 
garbage;  he  also  placards  houses  for  communicable  diseases,  does 
fumigation  work  when  required,  and  collects  specimens  of  milk  for 
examination.  The  sanitary  inspector,  in  addition  to  the  above- 
enumerated  duties,  has  charge  of  the*^ity  detention  hospital.  He 
also  investigates  complaints  of  nuisances. 

Among  the  ordinances  enforced  by  the  city  health  officer  is  one  re- 
quiring the  tuberculin  test  on  all  dairy  cows  before  issuing  a  permit 
to  sell  milk. 

BISBEE. 
(Population,  9,205.) 

The  city  health  officer  of  Bisbee  is  a  part-time  official.  He  per- 
forms the  sanitary  inspection  work,  quarantine  duties,  and  acts  as 
local  registrar  of  vital  statistics.  In  addition  to  the  city  health  oflS- 
cer,  Bisbee  has  a  bacteriologist  and  city  school  physician.  The  physi- 
cian, who  is.  bacteriologist  and  school  physician  for  Bisbee,  is  also 
county  superintendent  of  public  health,  and  devotes  all  of  his  time 
to  the  duties  just  mentioned,  including  duties  as  registrar  of  vital 
statistics. 

This  county  superintendent  of  public  health  does  not  engage  in 
private  practice  but  devotes  all  of  his  time  to  public-health  duties. 
MQ3t  of  his  time  is  taken  up  as  bacteriologist  and  school  physician 
for  the  city  of  Bisbee;  the  remainder  is  given  to  the  county -health 
work. 

The  county  health  work  will  be  first  considered.  All  laboratory 
work  for  the  county  having  a  bearing  on  public  health  is  done  free  of 
cost.  This  includes  examinations  of  water  supplies,  milk  samples, 
throat  cultures,  and  blood  in  typhoid  suspects.  A  rural-school  nurse 
visits  all  the  schools  in  the  county,  except  those  of  the  two  largest 
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towns,  Bisbee  and  Douglas,  for  the  purpose  of  inspecting  children, 
for  detection  of  the  more  apparent  physical  defects.  This  nurse  is 
provided  with  an  automobile  to  enable  her  to  visit  all  the  rural 
schools.  Inspection  of  school  buildings  and  grounds,  as  well  as  val- 
uable educational  work  in  hygiene,  is  done  by  the  rural-school  nurse. 
During  the  last  three  months  in  1920  the  rural-school  nurse  inspected 
912  children.    The  nurse  is  paid  by  the  county  school  board. 

The  control  of  communicable  diseases  in  the  county  and  the  duties 
of  county  registrar  of  vital  statistics  are  also  done  as  county  health 
work. 

As  previously  suggested,  the  greater  amount  of  the  work  done  is 
as  city  bacteriologist  and  city  school  physician  rather  than  the  county 
health  work.  The  work  of  city  bacteriologist  consists  of  the  usual 
routine  laboratory  examinations.  All  of  the  laboratory  work  is  done 
free  of  charge. 


Tabulation  of  specimens  examined  by  public  health  laboratory  of  Bisbee,  1920. 

Dairy  milk 461 

Cultures  for  diphtheria 14 

Miscellaneous   57 


Blood  for  typhoid 11 


Sputum  for  tuberculosis 46 

Water  examinations 94 


Total  specimens  examined—      683 


The  laboratory,  although  small,  is  well  equipped  and  efficiently 
conducted.  The  work  of  the  laboratory  should  be  expanded  and  an 
assistant  bacteriologist  employed. 

The  duties  performed  as  city  school  physician  for  Bisbee  include 
inspection  of  school  buildings  and  grounds,  physical  examination  of 
teachersr,  medical  inspection  of  pupils  once  annually,  correction  of 
physical  defects,  educational  work  in  health  matters,  supervision  of 
physical  education  and  supervision  of  students  engaged  in  athletics.. 
A  total  of  4,851  school  children  was  examined  during  1920. 

Assisting  in  the  school  work  are  school  nurse,  visiting  nurse,  and 
office  clerk.  The  school  nurse  assists  the  school  physician  in  mak- 
ing inspections  of  buildings  and  grounds,  conducting  physical  ex- 
aminations of  school  children  and  in  administering  the  necessary 
treatment  suggested  for  minor  defects. 

The  visiting  nurse  does  follow-up  work  in  the  homes  and  gives 
class  instruction  in  hygiene  to  the  school  children.  The  office  clerk 
performs  all  clerical  work,  including  clerical  work  of  the  laboratory. 

A  dentist  is  usually  employed  by  the  school  board  to  give  part 
of  his  time  to  school  inspection  for  a  limited  period  each  year. 

Personnel, — County  superintendent  of  public  health,  paid  by 
county;  city  school  physician  for  Bisbee,  paid  by  school  board;  city 
bacteriologist  for  Bisbee,  paid  by  city.  (These  are  one  individual — 
whole  time.) 

School  nurse  (whole  time),  paid  by  school  board. 

Visiting  nurse  (whole  time),  paid  by  local  Red  Cross. 
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Office  clerk  (whole  time)^  paid  by  local  Red  Cross. 

Rural  school  nurse  (whole  time),  paid  by  county  school  board. 

Dentist  (part  time),  paid  by  school  board.  - 

The  above  described  organization  is  rendering  efficient  service, 
but  for  the  purpose  of  uniformity  in  administration,  it  appears  de- 
sirable to  combine  the  duties  of  city  health  officer  with  those  of  city 
bacteriologist  and  city  school  physician,  and  separate  those  entirely 
from  the  office  of  county  superintendent  of  public  health. 

Matters  of  political  expediency  should  have  no  bearing  upon  the 
effectiveness  of  public  health  administration. 

There  are,  in  addition  to  the  activities  of  the  local  boards  of  health 
above  described,  about  30  public  health  nurses  in  different  towns  of 
the  State.  Sixteen  of  these  are  employed  by  local  school  boards,  4 
by  local  chapters  of  the  American  Red  Cross,  3  by  county  anti- 
tuberculosis associations,  1  by  associated  charities,  1  by  welfare 
league,  1  by  city  council,  and  the  remaining  4  by  two  or  more  of  these 
agencies  working  jointly.  These  nurses,  scattered  in  30.  towns  and 
mining  camps  of  the  State,  are  carrying  forward  a  very  important 
work.  Some  of  them  are  working  in  cooperation  with  the  existing 
health  authorities,  many  of  them  are  not.  There  is  urgent  need  for 
a  public  health  nurse,  representing  the  State  board  of  health,  to  co- 
ordinate and  cooperate  with  these  public  health  nurses. 

DISCUSSION. 

A  State  health  department,  in  order  to  do  effective  work,  must  be 
equipped  to  send  trained  experts  to  any  part  of  the  State  at  any  time. 
Local  health  officers  frequently  need  assistance  and  advice.  The 
State  health  department  is  the  logical  place  from  which  such  aid 
should  come.  The  epidemiological  activities  of  any  health  depart- 
ment form  a  very  important  part  of  the  work.  The  State  health 
organization  of  Arizona  should  not  only  have  a  full  time  executive 
head,  but  whole  time  employees,  trained  in  epidemiology,  bacteri- 
ology, and  sanitary  engineering. 

A  mobile  trained  sanitary  personnel  is  particularly  needed  by  the 
State  health  department  of  Arizona  because  of  the  close  proximity  to 
Mexico,  the  constant  shifting  back  and  forth  of  a  large  Mexican 
population,  and  the  ever  present  danger  of  introduction  of  some 
epidemic.  Smallpox  and  typhus  fever  are  prevalent  in  Mexico  the 
year  round.  Bubonic  plague  also  has  been  reported  in  certain  sea- 
ports and  one  interior  town  in  Mexico. 

The  United  States  Public  Health  Service  maintains  an  inspection 
of  all  persons  entering  the  United  States  from  Mexico  at  the  three 
legal  ports  of  entry  in  Arizona,  Douglas,  Nogales,  and  Naco. 

The  international  border  between  Arizona  and  Mexico,  as  stated 
in  the  beginning  of  this  study,  is  335  miles  long.    There  is  very  little 
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hindrance  to  crossing  the  border  at  any  place  other  than  the  three 
ports  of  entry  above  mentioned.  Thus  it  can  be  readily  understood 
how  many  Mexicans  from  the  interior  may  cross  the  border  into 
Arizona  without  being  inspected  or  examined.  Obviously,  it  is  im- 
possible to  patrol  the  entire  335  miles  of  border. 

From  the  standpoint  of  the  State  of  Arizona,  the  best  solution  of 
the  problem  is  to  encourage  the  early  reporting  by  any  person,  as 
well  as  physicians,  of  all  suspected  cases  of  communicable  diseases, 
with  special  emphasis  on  smallpox  and  typhus  fever.  By  having 
trained  sanitarians  available  at  all  times,  the  State  health  depart- 
ment would  be  prepared  to  cope  with  any  situation  that  might  arise. 

The  work  of  the  Arizona  State  Health  Department  should  be  con- 
ducted under  four  divisions — epidemiology,  sanitary  engineering, 
vital  statistics,  and  laboratory.  No  epidemiological  work  of  any 
consequence  is  now  being  done. 

The  State  laboratory  is  of  little  service,  save  for  the  examination 
of  foodstuffs  and  water  supplies.  This  laboratory  should  be  made 
an  integral  part  of  the  State  health  department  and  its  scope  en- 
larged to  include  the  examinations  of  specimens  for  typhoid  fever, 
paratyphoid  fever,  tuberculosis,  intestinal  parasites,  syphilis,  gon- 
orrhoea, inalaria,  and  the  bacteriological  examination  of  milk  and 
water.  The  proper  city  for  the  location  of  the  laboratory  is  diffi- 
cult to  determine.  It  would  doubtless  be  best  to  use  the  present  State 
laboratory  as  the  main  laboratory  and  establish  a  small  branch 
laboratory  in  conjunction  with  some  county  board  of  health  in  the 
northern  part  of  the  State  to  take  care  of  the  work  from  that  section. 

Practically  no  supervision  is  now  exercised  by  the  State  board  of 
health  over  the  production,  distribution,  and  handling  of  milk  that 
is  offered  for  sale.  This  important  public  health  duty  is  delegated 
by  law  to  the  office  of  the  State  dairy  commissioner.  In  no  sense  is 
the  suggestion  made  that  the  State  board  of  health  take  over  all  the 
duties  of  the  State  dairy  commissioner.  The  work  of  fostering,  en- 
couraging, advising,  and  building  up  the  dairy  industry  is  entirely 
the  work  of  the  State  dairy  commissioner.  But  it  does  seem  desir- 
able to  suggest  that  the  sanitary  supervision  of  dairies,  producing 
milk  to  be  offered  for  sale,  be  placed  under  the  State  board  of  health. 
Milk  is  the  universal  food,  and  its  care  and  protection  is  distinctly 
a  problem  for  the  health  authorities.  An  official  who  is  trying  to 
foster  the  dairy  industry  and  keep  the  good  will  of  all  dairymen 
can  not  at  the  same  time  require  a  sufficiently  high  sanitary  standard 
to  properly  safeguard  the  interests  of  the  public  health. 

Proper  inspection  of  milk  in  Arizona  is  doubly  important  because 
of  the  presence  of  a  large  number  of  active  human  cases  of  tubercu- 
losis and  because  there  is  no  State  law  or  regulation  requiring  dairy 
cattle  to  be  tuberculin  tested. 
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For  these  reasons  it  is  deemed  wise  to  recommend  that  the  State 
board  of  health  be  given  supervision  of  the  production,  distribution, 
handling  and  storing  of  all  milk  offered  for  sale. 

PUBLIC  HEALTH  ENGINEERING. 

KBQUIRBHBNTS  OF  LAW. 

• 

Obstruction  of  the  free  passage  or  use,  in  the  custtmiary  manner,  of 
any  navigable  lake  or  river,  bay,  stream,  canal,  or  basin  is  declared 
to  be  a  nuisance.  The  placing  of  any  dead  animal,  or  the  offal  from 
any  slaughter  pen,  corral,  or  butcher  shop  into  any  river,  creek,  pond, 
reservoir,  or  stream  is  forbidden.  It  is  a  misdemeanor  to  place  a 
water-closet,  privy,  carcass  of  any  dead  animal,  or  any  offal  of  any 
kind  in  or  upon  the  borders  of  any  stream,  pond,  lake,  or  reser^w 
that  is  used  as  a  public  water  supply,  or  to  foul  or  pollute  such 
water  supplies  in  any  other  manner.  Water-closets,  privies,  and 
cesspools  are  required  to  be  kept  in  good  condition. 

The  only  supervision  of  the  public  water  supplies  throughout  the 
State  is  that  exercised  by  the  director  of  the  State  laboratory  in  col- 
lecting samples  for  examination.  There  is  no  sanitary  engineer  at- 
tached to  the  State  board  of  health  and  no  attempt  is  made  to  perform 
the  public  health  engineering  work  that  should  be  done  by  a  State 
health  department. 

Tlie  supervision  of  sewage  and  garbage  disposal,  water  supplies, 
industrial  wastes  and  studies  of  the  housing  problem  in  mining 
camps,  in  its  relation  to  the  public  health,  are  among  the  duties  that 
should  devolve  upon  a  sanitary  engineer  employed  by  the  Arizona 
State  Board  of  Health. 

The  existing  law  places  investigations  of  public  water  supplies 
under  the  director  of  the  State  laboratory,  an  official  over  whom 
the  superintendent  of  public  health  has  practically  no  control.  Such 
a  plan  is  not  satisfactory.  The  results  of  bacteriological  examina- 
tions of  water  must  be  studied  and  interpreted  by  experts  in  con- 
nection with  field  investigations  of  the  sources  of  the  water.  Any 
other  procedure  is  worse  than  valueless.  Any  person  may  look  at 
an  X-ray  plate  and  draw  conclusions  from  it,  but  only  the  deductions 
drawn  by  one  skilled  in  X-ray  work  are  reliable  or  of  any  value. 
So  it  is  with  interpretation  of  water  examinations. 

The  presence  in  the  State  of  a  large  number  of  mining  camps 
and  industrial  plants  is  an  added  reason  for  the  necessity  of  a  sani- 
tary engineer  for  the  State  board  of  health. 

INSPECTION  OF  FOOD  AND  DRINK. 

The  law  relating  to  the  manufacture,  sale,  or  transportation  of 
adulterated,  mislabeled,  or  misbranded  foods  or  liquors  is  similar 
to  the  United  States  Statutes  on  this  subject.  The  standard  of  purity 
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of  food  and  liquor  is  expressly  stated  by  law  to  be  that  proclaimed 
by  the  authorities  administering  the  United  States  pure  food  and 
drug  act. 

The  superintendent  of  public  health  is  responsible  for  the  enforce- ' 
ment  of  this  law,  to  the  extent  that  he  shall  cause  examination  and 
analysis  of  food  to  be  made  by  the  director  of  the  State  laboratory, 
and  report  violations  to  the  county  attorney.  The  actual  enforce- 
ment of  the  law  is  left  to  the  county  attorney  and  sheriff  in  the 
county  where  the  violation  occurs.  The  superintendent  of  public 
health  should  be  authorized  to  enter  prosecutions  for  violations  of 
this  law  or  any  other  health  law  and  not  have  to  depend  upon  local 
county  attorneys  or  local  health  authorities  to  begin  legal  action. 

INSPECTORS. 

There  are  no  provisions  or  appropriations  for  inspectors  to  collect 
^mples  of  food  or  drink  for  examination  in  the  enforcement  of  the  ' 
law.  Neither  are  there  inspectors  for  investigating  violations  of 
the  law.  The  director  of  the  State  laboratory  is  obliged  to  go  out 
and  collect  samples  personally,  investigate  such  violations  as  may 
seem  apparent,  and  then  return  to  the  laboratory  and  perform  the 
examinations  of  the  samples  secured.  The  appropriation  available 
for  traveling  expenses  is  quite  small,  hence  the  work  necessarily  is 
limited.  At  least  two  food  inspectors  with  adequate  traveling  allow- 
ances are  needed  for  the  reasonable  enforcement  of  the  ^'  Pure  food 
law." 

The  present  "Pure  food  law''  would  be  rendered  more  efficient 
by  the  addition  of  a  seizure  provision  by  which  suspicious  food- 
stuffs could  be  held,  pending  further  investigation  or  court  proceed- 
ings. An  amendment  is  also  needed,  permitting  inspections  of  all 
places  handling  or  storing  food  products  offered  for  sale,  and  au- 
thorizing the  issuing  of  regulations  governing  the  handling,  care 
and  storing  of  food  products. 

The  personnel  of  the  State  laboratory  with  their  annual  salaries 
is  as  follows : 

PERSONNEL  OF  STATE  LABORATORY. 

Director  (full  time),  $1,800  per  annum. 

Bacteriologist  (full  time),  $1,500  per  annum. 

Clerical  assistant  (part  time),  $800  per  annum. 

The  laboratory  is  located  on  the  campus  of  the  University  of  Ari- 
^na  in  rooms  set  aside  according  to  law  for  that  purpose.  This  ar- 
rangement saves  the  payment  of  rental  for  quarters,  and  also  pro- 
vides electric,  gas,  and  janitor  service.  The  total  annual  appropria- 
tion for  the  maintenance  of  the  State  laboratory  is  $4,600.  This 
appropriation  is  entirely  separate  and  distinct  from  the  appropria- 
tion of  the  State  board  of  health.    The  State  board  of  health  has 
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nothing  to  do  with  the  expending  of  the  appropriation  for  the  State 
laboratory. 

The  salaries  paid  the  director  and  bacteriologist  are  entirely  too 
small  for  the  responsibility  involved  and  the  work  done. 

Tabulation  of  expen^tures  of  State  laboratory  for  1920. 

Salaries $3, 046. 86 

Railroad  fare 152.15 

Stage  fare 65. 10 

Traveling  expenses 383.  »3 

Samples 33. 33 

General  expenses 87. 19 

Telephone 87. 40 

Telegraph 80.55  Total  expenditures—    4,422.02 

Ice 47.  65     Total  appropriation 4, 500.00 

Arrangements  have  recently  been  made  whereby  the  State  labora- 
tory receives  $25  monthly  for  examinations  of  milk  made  for  the 
State  dairy  commissioner.  This  is  applied  to  the  payment  of  the 
salary  of  the  bacteriologist. 

ANNUAL  REPORT  OF  EXAMINATIONS  MADE  BY  ARIZONA  STATE 

LABORATORY  DURING  1920. 

Character  of  eraminaiion  or  specimen, 

_  SpecimfiK 

Laboratory  investi^tlons  of  water  supplies:  examine. 

(o)  Public  water  supplies 25$ 

(6)  Private  water  supplies 51 

(c)  Railroad  water  supplies 15 

Field  investigations  and  sanitary  surveys  of  water  supplies 1J> 

Pure  food  inspections  of  ^ocery  stores 127 

Examinations  for  laboratory  diagnosis 122 

Bacteriological  examinations  of  milk 214 

Ice  creams  examined  for  butter  fat 48 

Analysis  of  suspected  foods 64 

Samples  collected  for  United  States  food  and  drug  Inspection L' 

Drug  stores  inspected  for  United  States  food  and  drug  inspection 27 

Total 951 

The  analysis  of  food  and  drink  samples  should  be  made  under  the 
direction  of  the  official  who  is  responsible  for  the  enforcement  of  the 
"  pure  food  law."  That  is,  the  superintendent  of  public  health,  who 
is  responsible  for  the  administration  of  the  law,  should  have  control 
of  the  laboratory  where  the  analyses  are  done. 

As  has  been  repeatedly  pointed  out,  the  State  laboratory  should 
be  expanded  into  a  diagnostic  laboratory  and  placed  under  the 
charge  of  the  State  board'  of  health. 

PUBLIC  HEALTH  EDUCATION. 

The  State  board  of  health  publishes  quarterly  a  bulletin  which 
is  distributed  throughout  the  State.    The  bulletin  contains  tabula- 
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tions  of  vital  statistics  of  the  State,  also  articles  dealing  with  health 
matters.  . 

Several  small  leaflets,  dealing  particularly  with  the  care  of  chil- 
dren, venereal  disease  control,  prevention  of  tuberculosis,  and  the 
care  of  tuberculous  persons  have  been  issued.  Two  or  three  leaflets 
have  also  been  printed  in  Spanish. 

A  few  addresses  are  made  from  time  to  time  during  th^  year  in 
various  parts  of  the  State  by  the  director  of  the  child  welfare  bureau 
and  the  director  of  the  venereal  disease  control  bureau.  The  State 
board  of  health  owns  two  panel  exhibits  on  public  health  subjects. 
These  are  used  chiefly  at  fairs. 

It  is  believed  to  be  desirable  for  the  State  board  of  health  to  issue 
bulletins  of  a  popular  educational  nature,  dealing  with  the  particular 
sanitary  problems  found  in  Arizona.  When  vital  statistics  are  in- 
cluded in  bulletins,  some  effort  should  be  made  to  interpret  their 
meaning  so  that  the  public  may  understand  the  lessons  derived  from 
and  value  of  collecting  such  statistics.  There  is  nothing  so  dry  or 
uninteresting  to  the  average  person  as  vital  statistics  unaccompanied 
by  an  intelligent  explanation. 

The  State  board  of  health  needs  more  publicity  as  to  what  it  is 
doing  and  can  do  for  the  inhabitants  of  the  State.  Addresses  on  pub- 
lic health  subjects  should  be  given  by  a  representative  of  the  State 
board  of  health  whenever  an  opportunity  presents  itself. 

An  effort  should  be  made  to  place  before  the  public  as  clearly  as 
possible  the  difference  between  public  health  work  and  medical 
relief,  or  charity  work.  Much  confusion  over  this  rather  difficult 
and  widely  misunderstood  subject  has  already  arisen. 

HEALTH  SUPERVISION  OF  SCHOOLS. 

The  law  provides  for  the  exclusion  of  children  from  school  who 
have  any  dangerous,  infectious,  or  contagious  disease.  Regulations 
of  the  State  board  of  health  also  provide  for  the  exclusion  of  children 
from  school  who  are  actually  infected  with  certain  communicable 
diseases  not  expressly  mentioned  in  the  law. 

Other  than  the  above  the  State  board  of  health  or  local  boards  of 
health  have  no  authority  for  health  supervision  of  the  schools.  Most 
of  the  medical  inspection  work  that  is  done  in  the  schools  is  con- 
ducted under  the  authority  of  the  local  school  boards.  The  law 
requiring  compulsory  vaccination  before  being  allowed  to  attend  any 
school  was  repealed  after  much  agitation  by  the  niunerous  anti- 
medical  cults. 

The  State  board  of  health  has  issued  a  set  of  regulations  regarding 
the  proper  construction  of  school  buildings,  as  relating  to  heating^ 
lighting,  ventilation,  toilet  facilities,  and  water  supplies. 
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About  16  county  and  city  school  boards  employ  school  nurses  for 
health  supervision  of  school  children. 

The  rural  population  of  Arizona  is  scattered  over  a  large  area. 
Medical  supervision  of  schools  for  the  remote  districts  is  difficult, 
because  the  schools  are  so  widely  separated.  An  amendment  to  the 
existing  law  permittinjg  one  or  more  towns  or  a  county  and  one  or 
more  towns  to  combine  their  funds  and  employ  a  full-time  health 
officer,  would  allow  the  formation  of  an  adequate  health  organization 
in  any  county  or  towns  desiring  to  do  so.  Proper  health  supervision 
of  the  schools  would  come  as  a  natural  consequence  in  the  extension 
of  public-health  activities. 

APPROPRIATIONS  AND  EXPENSES. 

The  appropriations  of  the  various  departments  of  the  State  of  Ari- 
zona are  made  for  a  two-year  period.  The  fiscal  year  of  the  State  is 
from  July  1  to  June  30.  The  appended  tabulation  shows  the  avail- 
able amounts  for  the  State  Board  of  Health,  as  specified  in  the  appro- 
priations bill.  The  total  yearly  amount  appropt*iated  by  the  State 
that  may  be  expended  is  $19,700.  This  does  not  include  $1,774  that 
is  set  aside  annually  from  the  general  fund  of  the  State  for  traveling 
expenses  for  the  superintendent  of  public  health  only,  or  the  amount 
that  is  received  as  Federal  aid  for  venereal-disease  control. 

For  the  fiscal  year  ending  June  30, 1920,  the  amount  of  revenue  re- 
ceived by  the  State  was  as  follows :  Taxes,  $5,696,390.68 ;  other  sources, 
$2,631,055.70;  total,  $8,227,446.38.  The  total  yearly  expenditures  of 
the  State  were  $6,847,090.37.  The  value  of  the  taxable  property  in 
the  State  was  $884,443,183.  Estimating  that  adequate  protection  of 
the  public  health  of  a  State  requires  an  expenditure  of  2  per  cent  of 
the  State  revenues,  the  State  of  Arizona  should  expend  $175,000 
annually  for  public  health  activities. 

Tatmlaiion  of  appropriations  and  disbursements  of  the  State  board  of  health 

for  fiscal  year  ending  June  SO^  1920, 


Appropriatian. 


PoipOM. 


"^ 


,  superintendent  of  pabllc 
hedth  and  State  registrar. 


Office  ezpensee. 


Amount. 


12,000.00 


2,ooaoo 


Disbursements. 


Poipose. 


Saltfv 

Traveling  expenses  (1025.80)  for  year 
not  paid  from  funds  of  State  board  of 
health,  bat  from  general  State  fond. 

Traveling  expenses... 

Stationed  and  supplies 

Postage , 

Telephone  and  telegraph 

Preightand  dfayace 

Printing 

Medical  supphes 

Binding  reports , 

Miscellaneous 


Amount 


t2,ooaQO 


02&8II 
WiOl 
103.01 
10QL4S 

i,m8o 

27.20 
SLflD 

2,09i06 
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TalmUiiion  of  apprtkpriationt  and  dUhwiements  of  the  State  hoard  of  li^alih 

for  fUcal  year  ending  June  SO,  1920 — ContinuecL 


Appropriation. 


Purpose. 


ftnid. 


RanlanitatlaB. 


Amount. 


f8,000LOO 


2»2aaoo 


TobereokMis  and  child  weUve. 


VcDcrHMiBMse  eontiol. 
Federal  aid 


Total  amount  available. 
Bulletin  and  publicity  work. . 


PoblloJiealth  lectures  and  edoca- 
tfooalwork. 


Total  appropriation 


6»ooaoo 


3,2flaoo 

1,588.59 


8,8^8.50 
3,200.00 


i,ooaoo 


i9,7oaoo 


Disbursements. 


Purpose. 


Salaries  of  derical  aeslstants. 


Salary,  director  surveys  and  inspeetlon.. 

Traveung  expenses 

Printing 

MlsoeUaneous 


Salary,  director  of  cfaUd  welfare. 
Salary,  executive  secretary  . . . . 

Cleriou  assistance 

Tuberculoeis  nurse 

Clerical  work 

Travelling! 

Printing , 

Miscellaneous. 


Salary,  direetcsr 

Cleriou  assistance 

Bxtra  help 

Traveling  expenses 

Telephone  and  telegnph. 

Printing 

Medical  supplies 

Lectures 


Salary,  executive  secretary. 
Stationery  and  supplies. 

POR 

Prin 


tace. 
nting. 


Salary,  executive  secretary . 

Cleriou  assistance 

Printinc 

Educatumal  films 

Miscellaneous 


Total  disbuTBements  * . 


Amount, 


12,881.85 


4,W&«8 


1,154.82 
854.86 
211.80 

laoo 


1,73a  78 


852.88 

1,280.84 

415.80 

1,357.60 

90.18 

406.88 

882.85 

14.95 


4,981.88 


i,5oaoo 

899.96 
100.90 
46a  61 
A.  25 
177.42 
856.94 
27a  87 


8,279.45 


408.45 
82a  99 
304.49 
691.00 


1,78a  98 


421.87 

15.40 

286.84 

225.00 

aoo 


90111 


l6f582L48 


*  li^*^  Federal  aid  fw  venereal-disease  control  not  induded. 
^  *  8628.80  expended  fTom'gBneral  fttnd  of  the  State  for  traveUing  expenses  of  superintendent  of  public 
health  not  inchided. 

By  including  the  $1,583.59  received  as  Federal  aid  in  venereal  dis- 
ease control,  the  total  amount  available  is  $214283.59.  Deducting  the 
total  expenditures  of  $19,532.43,  an  unexpended  balance  of  $2,751.16 
remains  for  the  fiscal  year.  Five  hundred  and  fifty-four  dollars  and 
fourteen  cents  of  this  balance  belong  to  the  venereal-disease  fund. 

RECOMMENDATIONS. 

In  view  of  the  urgent  need  of  a  reorganization  and  coordination 
of  the  public-health  activities  of  the  State  of  Arizona,  and  further, 
considering  the  necessity  for  economy  of  administration,  the  follow- 
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ing  definite  recommendations  for  improved  sanitary  organization  are 
herewith  submitted: 

1.  That  the  present  designation  of  the  State  board  of  health  be 
•changed  to  the  State  health  department. 

2.  That  the  State  health  department  consist  of  a  State  health  com- 
jnissioner  and  a  State  board  of  health. 

3.  That  the  State  health  commissioner  be  a  full-time  officer,  selected 
solely  on  merit,  and  appointed  by  the  State  board  of  health,  at  an 
annual  salary  of  not  less  than  $4,000  per  annum ;  that  he  be  a  physi- 
•cian,  skilled  in  sanitary  science  and  experienced  in  public-health 
administration,  and  that  he  not  be  required  to  reside  in  the  State 
prior  to  appointment ;  that  he  be  prohibited  from  engaging  in  any- 
thing but  official  business ;  that  he  be  authorized  and  charged  with  the 
administration  of  the  laws  and  regulations  issued  thereunder  by  the 
department,  and  the  preparation  of  regulations  for  the  consideration 
•of  the  State  board  of  health,  and,  with  the  approval  of  the  board,  the 
appointment  and  removal  of  subordinates  in  the  department. 

4.  That  the  State  board  of  health  consist  of  the  State  health  com- 
mtissioner,  ex  officio,  and  three  members,  at  least  one  of  whom  shall 
be  a  physician ;  all  to  be  public-spirited  citizens,  and  appointed  by  the 
governor  in  such  manner  that  the  term  of  one  shall  expire  every  two 
years;  that  the  State  health  department  be  empowered  to  promul- 
gate regulations,  to  consider  public-health  plans,  appeals  and  ap- 
pointments, and  to  submit  biennially  to  the  legislative  assembly, 
through  the  governor,  a  report  of  the  recommendations  as  to  needed 
legislation. 

5.  That  the  State  board  of  health  meet  at  least  once  annually,  and 
on  the  call  of  the  State  health  commissioner,  or  on  request  of  a  ma- 
jority of  the  members,  to  consider  and  advise  in  public-health  mat- 
ters, and  that  its  members  receive  necessary  traveling  expenses  in- 
curred while  attending  such  conferences. 

6.  That  the  State  health  commissioner  be  required  by  the  State 
board  of  health  to  attend  conferences  of  State  and  Territorial  health 
officers,  convened  by  the  Surgeon  General  of  the  United  States  Public 
Health  Service  under  the  act  of  Congress  of  July  1,  1902. 

7.  That  the  regulations  not  inconsistent  with  Federal  or  State  laws 
promulgated  by  the  State  board  of  health  be  given  the  force  and 
<5ffect  of  law  and  be  made  the  minimum  requirements  of  localities 
throughout  the  State.  That  the  State  health  commissioner  be  em- 
powered to  enforce  such  regulations  to  prevent  disease  and  protect 
the  public  health  in  any  locality  where  the  local  authorities  neglect, 
fail,  or  refuse  to  do  so. 

8.  That  an  epidemiologist  be  appointed  by  the  State  health  com- 
missioner, with  the  approval  of  the  State  board  of  health,  at  a  salary 
of  not  less  than  $3,000  per  annum,  who  shall  be  charged  with  the 
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epidemiological  work  of  the  State  health  department,  such  work  to 
include  the  control  of  communicable  diseases,  industrial  diseases, 
supervision  of  rural  sanitation,  dental  hygiene,  school  inspection,  and 
the  control  of  venereal  disease. 

9.  That  a  sanitary  engineer  be  appointed  by  the  State  health  com- 
missioner, with  the  approval  of  the  State  board  of  health,  at  a  salary 
of  not  less  than  $3,000  per  annum,  each  engineer  to  make  inspections 
and  investigations  relating  to  the  purity  of  water  and  milk  supplies, 
the  disposal  of  sewage,  garbage  and  other  wastes,  including  indus- 
trial wastes,  and  to  aid  in  the  handling  of  sanitary-engineering  mat- 
ters, affecting  the  prevention  of  disease  in  towns  and  counties  of 
the  State. 

10.  That  the  director  of  the  State  diagnostic  laboratory  be  ap- 
pointed by  the  State  health  commissioner,  with  the  approval  of  the 
State  board  of  health,  at  a  salary  of  not  less  than  $2,500  per  annum. 

11.  That  a  bacteriologist  be  appointed  by  the  State  health  com- 
missioner, with  the  approval  of  the  State  board  of  health,  upon  the 
recommendation  of  the  director  of  the  State  diagnostic  laboratory,  at 
a  salary  of  not  less  than  $2,000  per  annum. 

12.  That  a  public  health  nurse  be  appointed  by  the  State  health 
commissioner,  with  the  approval  of  the  State  board  of  health,  at  a 
salary  of  not  less  than  $2,400  per  annum,  to  supervise,  under  the 
direction  of  the  State  health  commissioner,  child-welfare  work 
throughout  the  State,  and  nursing,  in  relation  to  prevention  of 
diseases. 

13.  That  two  inspectors  be  appointed  by  the  State  health  com- 
missioner, with  the  approval  of  the  State  board  of  health,  at  a  salary 
of  not  less  than  $1,800  per  annum,  each,  to  make  inspections,  obtain 
samples  for  examination,  and  assist  in  the  enforcement,  under  the 
direction  of  the  State  health  commissioner,  of  the  "  pure  food  act," 
and  such  other  sanitary  regulations  as  may  be  promulgated  by  the 
State  board  of  health. 

14.  That  the  State  health  department  be  authorized  to  exercise 
sanitary  supervision  over  the  production,  handling,  storing,  and 
distributing  of  all  milk  that  is  offered  for  sale,  and  that  authority  to 
promulgate  and  enforce  regulations  for  this  purpose  be  given  by  law. 

15.  That  all  employees  of  the  State  health  department  be  full- 
time  and  hold  their  office  during  efficiency. 

16.  That  the  present  State  laboratory,  located  at  Tucson,  be  ex- 
panded into  a  State  hygienic  laboratory  and  be  made  an  integral 
part  of  the  State  health  department  under  the  supervision  and  direc- 
tion of  the  State  health  commissioner. 

17.  That  the  State  hygienic  laboratory  be  equipped  and  required  to 
perform  bacteriological  examinations  of  water  and  milk  supplies, 
sewage  and  waste  disposal,  cultures  of  disease-producing  organisms. 
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and  other  public  health  specimens;  that  all  chemical  and  bac- 
teriological examinations  of  food  and  drinks,  deemed  necessary  by 
the  State  health  department  in  the  enforcement  of  the  ^^pure  food 
act,''  be  made  in  the  State  diagnostic  laboratory  at  Tucson. 

18.  That  the  work  of  the  State  hygienic  laboratory  be  expanded 
in  amount  and  scope  so  that  the  physicians  and  public  health  oiBcers 
in  the  State  may  have  greater  facilities  to  assist  them  in  the  diag- 
nosis  and  control  of  communicable  diseases. 

19.  That  the  collection  and  compilation  of  vital  statistics,  now 
performed  in  accordance  with  the  law,  be  done  by  a  chief  statistician, 
under  the  supervision  and  direction  of  the  State  health  commissioner. 

20.  That  the  model  law  for  morbidity  reports,  adopted  by  the  State 
and  Territorial  health  officers,  in  conference  with  the  United  States 
Public  Health  Service,  be  changed  to  meet  local  requirements,  and 
put  into  effect  by  regulations  of  the  State  health  department. 

21.  That  the  State  health  department  be  authorized  to  remove 
from  office,  after  due  warning,  any  health  officer  or  local  registrar 
of  vital  statistics  who  fails,  neglects,  or  refuses  to  perform  the  duties 
of  his  office  in  a  manner  satisfactory  to  the  State  health  commis- 
sioner. 

22.  That  energetic  efforts  be  made  to  secure  the  notification  of 
reportable  diseases  and  complete  registration  of  births  and  deaths. 

23.  That  county  registrars  be  required  to  appoint  a  sufficient 
number  of  local  registrars,  including  local  registrars  for  the  rural 
areas  surrounding  incorporated  towns  and  cities,  and  that  statistics 
recorded  by  local  citj^  registrars  include  only  the  births  and  deaths 
occurring  within  that  city  or  town. 

24.  That  the  State  health  department  and  local  health  authorities 
be  charged  specifically  with  the  enforcement  of  existing  State  laws 
as  affecting  their  jurisdictions. 

25.  That  provision  be  made  by  which  two  or  more  coimties,  or 
towns  and  counties  may  combine  in  the  employment  of  a  full-time 
health  officer, 

26.  That  more  adequate  quarters  for  the  State  health  department 
be  provided  in  the  State  house  at  Phoenix. 

27.  That  educational  bulletins  and  leaflets  of  a  popular  nature  oa 
public  health  matters  be  published  and  otherwise  secured  for  wide 
distribution  throughout  the  State. 

28.  That  all  accounts  with  local  and  county  registrars  be  kept 
and  settled  according  to  the  present  State  fiscal  year. 

29.  That  more  comprehensive  regulations  be  promulgated  by  the 
State  health  department  for  the  purpose  of  controlling  the  prevent- 
able diseases. 

30.  That  every  effort  be  made  to  procure  adequate  health  depart- 
ments in  all  counties,  towns  and  cities. 
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31.  That  it  be  made  compulsory  by  law  for  all  persons,  firms, 
corporations,  towns  or  cities  to  secure  from  the  State  health  de- 
partment approval  for  any  proposied  installations,^  improvements,  or 
changes  of  water  supplies,  sewage  and  refuse  disposal  systems. 

32.  That  the  State  health  department  be  empowered  by  law  to 
prevent  the  use  of  water  from  any  well,  spring,  or  other  source  that 
in  its  opinion  is  dangerous  to  health. 

33.  That  an  epidemic  fund  be  set  aside  for  use,  with  the  approval 
of  the  governor,  in  cases  of  epidemics,  or  other  emergencies,  affecting 
the  public  health. 

34.  That  an  annual  appropriation  of  not  less  than  $45,550  be 
made  by  the  State  to  support  the  activities  of  the  State  health  de- 
partment, this  amount  to  be  expended  about  as  follows : 

1.  State  health  commissioner $4,000 

2.  Travel  aUowance  for  commissioner 900 

3.  Travel  allowance  for  members  of  the  State  board  of  health 300 

4.  Epidemiologist  8,000 

5.  Travel  allowance  for  epidemiologist 900 

6.  Sanitary   engineer -_-  8,000 

7.  Travel  allowance  for  sanitary  engineer 900 

8.  Bacteriologist   (director  of  State  laboratory) 2,500 

9.  Travel  allowance,  director  of  State  laboratory 300 

10.  Assistant  bacteriologist  and  chemist 2, 000 

11.  Public  health  nurse  (child  welfare) 2,400 

12.  Travel  allowance  for  public  health  nurse 900 

13.  Two  milk  and  food  inspectors  ($1,800  a  year  each) 3,000 

14.  Travel  allowance  for  milk  and  food  Inspectors :  2, 400 

15.  Chief  clerk 1, 800 

16.  Chief   statistician 1, 800 

17.  Stenographer  and  clerk 1,500 

18.  Stenographer,  State  laboratory 1,200 

19.  Clerk  1, 200 

20.  Janitor,  State  laboratory 900 

2L  Additonal  laboratory  equipment 350 

22.  Laboratory   supplies ^^ 300 

23.  Freight  and  express 500 

2i.  Postagte 500 

25.  Printing,  stationery,  and  office  supplies 2, 500 

26.  Biological  products 500 

27.  MisceUaneous 400 

28.  Funds  for    cooperative    work    with    Federal    and    other    health 

agencies,  including  tuberculoBis,  and  venereal-disease  control 5, 000 

Total 45. 550 


• 


ADDITIONAL  COPIES 

OF  THIS  PUBLICATION  MAY  BE  PROCUKED  PSOM 

THE  SUPEKDrrSNDBNT  OP  DOCUMENTS 

aOVEBNMBNT  PUNTDia  OPPICB 

WASHDfOTONy  D.  C. 

▲T 

10  CENTS  PER  COPY 


I 


.1 


I  • 


i 


'. '  ■• 


',1 


ll,'. 


TRBAST7RY  DBPARTMENT 
UiriTBD  STATBS  PDBUC  HEALTH  SERVICB 


PUBLIC  HEALTH  BULLETIN  No.  123 

DECEMBER*  1921 


TRANSACTIONS  OF 
THE  SECOND  ANNUAL  CONFERENCE  OF 
STATE  SANITARY  ENGINEERS 


HELD  AT  BOSTON,  MASS. 
JUNE  1,  2, 1921 


PRXPARXD  BT  DIRECTION  OF  THE  SURGEON  GBNBRAl. 


WASHINOTON 
OOVXRKICSNT  PRINTINO  OFFICE 

1922 


TREASURY  DEPARTMENT 

uhttbd  states  public  health  service 


PUBLIC  HEALTH  BULLETIN  No.  123 

DBCSMBBR,  1921 


TRANSACTIONS  OF 

THE  SECOND  ANNUAL  CONFERENCE  OF 

STATE  SANITARY  ENGINEEllS 


H£LD  AT  BOSTON,  MASS. 
JUNE  1,  2, 1921 


PRXPARSD  BY  DIRBCTIQN  OF  THB  SUROBOIf  GBIf BRAL 


WASHINGTON 
OOVBRNMBNT  PRINTmO  OFFICB 

1922 


I 


> 


4"3;iY?>ll^\^3jlu>  )^3 


TABLE  OF  CONTENTS. 


Page. 

Standing  committees iv 

Provisional  program ^ v 

Morning  session,  June  1,  1921 1 

Representatives  present ^ 2 

Report  of  corre^donding  secretary 3 

Some  productive  activities  of  a  State  engineering  office,  Robert  B. 

Morse 5 

The  typhoid  epidemic  at  Salem,  Ohio,  W.  H.  Dlttoe 11 

Afternoon  session,  June  1, 1921 28 

Report  of  committee  on  water  supplies 28 

State  sanitation.  Prof.  George  C.  Whipple 33 

Report  of  committee  on  cross  connections,  by-passes,  and  emergency 

intakes  on  public  water  supplies 47 

Epidemics  from  steamboat  water  supplies,  J.  I.  Connolly — _ 56 

The  policy  concerning  certification  of  interstate  carrier  waters,  I.  W. 

Mendelsohn . 65 

Cooperation  of  State  health  departments  in  the  certification  of  inter- 
state water  supplies,  Ellis  S.  Tisdale 70 

Morning  session,  June  2, 1921 76 

Report  of  conditions  under  which  drinking  water  is  being  supplied  on 
vessels  operating  in  interstate  traffic  on  the  Great  Lakes,  with  ref- 
erence to  typhoid  fever  among  Great  Lakes  seamen,  A.  E.  Gorman.  77 

Report  of  committee  on  certification  of  interstate  carrier  waters 95 

Afternoon  session,  June  2, 1921 95 

Report  of  committee  on  milk  supplies 96 

The  supervision  of  milk  pasteurization  in  Minnesota,  H.  A.  Whit- 
taker  99 

State  control  of  stream  pollution  and  sewage  disposal  in  Connecticut, 

J.  Frederick  Jackson 103 

Report  of  committee  on  sewage  disposal  and  stream  pollution 110 

Report  of  committee  on  mosquito  control 113 

Report  of  committee  on  swimming  pools 124 

Report  of  committee  on  constitution 127 


ILLUSTRATIONS. 


Pag«. 

Fio.  1.  Chronological  chart  of  typhoid  fever  epidemic  at  Salem,  Ohio 13 

2.  Results  of  bacteriological  Investigations,  Salem  public  water  sup- 

.  ply,  October  18,  1920 -  14 

3.  General  plan  of  Green  Street  and  vicinity,  sliowinp:  location  of 

waterworks,  gravity  line,  and  sewers 17 

4.  Plan  of  reservoirs 20 

5.  Location  of  gravity  water  line  and  sewers  on  Green  Street 23 
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7.  Typhoid  fever  cases  hospitalized  at  United  States  marine  hos- 

pltal9 ^ 90 
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A.  H.  Jewell. 
Robert  B.  Morae. 


SEWAGE  DISPOSAL  AND  STREAM  POLLUTION. 


H.  F.  Ferguson. 
G.  H.  Hazlehurst. 


C.   M.   Baker. 
J.  G.  Diggs. 


E.  H.  Ehlebb,  Chairman, 

H.  E.  Miller. 
E.  S.  Tlsdale. 

MILK  SUPPLY. 

C.  A.  Emerson,  Jr.,  Chairman, 

H.  Gray. 
E.  D.  Rich. 


LAWS,  ORGANIZATION,  POLICY,  AND  PROCEDURE. 


E.  L.  Filby. 
J.  H.  O'Neill. 


H.  P.  Croft. 
C.  N.  Harrub, 


Ralph  Hilscher. 
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H.  A.  WHrrxAKER,  Chairman, 
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MOSQUITO  CONTROL. 

R.  Messes,  Chairman. 

F.  W.  Simons,  Jr. 
H.  C.  Woodfall. 
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Stephen  de  M.  Gage,  Chairman, 

G.  W.  Simons,  Jr. 


PROVISIONAL  PROGRAM. 


WEDNESDAY,  JUNE  1. 

MoBNiNo  Session,  10  a.  m. 

Roll  call  of  States. 

Report  of  executive  committee — ^H.  A.  Whittaker,  chairman;  S. 
Pincus,  C.  A.  Emerson,  jr.,  G.  W,  Simons,  jr.,  M.  Z.  Bair. 

Report  of  secretary — M.  Z.  Bair. 

Report  of  corresponding  secretary — ^I.  W.  Mendelsohn. 

"  Some  productive  activities  of  a  State  sanitary  engineering  office- 
Robert  B.  Morse,  chief  engineer,  Maryland  State  Board  of  Health. 

Report  of  committee  on  water  supply — W.  H.  Dittoe,  chairman. 

Afternoon  Session,  2  p.  m. 

Address:  "  State  sanitation  " — ^George  C.  Whipple,  professor  of  sani- 
tary engineering.  Harvard  University. 
Report  of  committee  on  cross  connections  and  by-passes  on  water 

supplies — S.  Pincus,  chairman. 
The  certification  and  supervision  of  water  supplies  on  interstate  car- 
riers: 
"Water-borne  epidemics  among  passengers  and  crews  of  ves- 
sels"— J.  I.  Connolly,  assistant  sanitary  engineer,  United 
States  Public  Health  Service. 
"The  policy  of  the  Public  Health  Service  for  the  supervision 
of  water  supplies  of  common  carriers" — I.  W.  Mendelsohn, 
assistant   sanitary   engineer.   United    States   Public   Health 
Service, 
"  Experiences  with  the  supervision  of  water  supplies  on  vessels 
plying  on  the  Great  Lakes" — A.  E.  Gorman,  assistant  sani- 
tary engineer.  United  States  Public  Health  Service. 
"  The  cooperation  of  the  State  health  departments  in  the  certifi- 
cation of  interstate  water  supplies" — E.  S.  Tisdale,  sanitary 
engineer,  West  Virginia  State  Board  of  Health. 
Report  of  committee  on  laws,  organization,  policy,  and  procedure 
H.  A.  Whittaker,  chairman. 
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THURSDAY,  JUNE  2. 

MoRKiNO  Session,  9  a.  m. 

Report  of  committee  on  milk  supply — C.  A.  Emerson,  jr.,  chairman* 

"  Supervision  of  milk  pasteurization  in  Minnesota  " — H.  A.  -Whitta- 
ker,  director,  division  of  sanitation,  Minnesota  State  Board  of 
Health. 

Report  of  committee  on  stream  pollution  and  sewage  disposal — ^E.  H. 
Ehlers,  chairman. 

"  State  control  of  stream  pollution  and  sewage  disposal  in  Connecti- 
cut " — J.  F.  Jackson,  director,  bureau  of  engineering,  Connecticut 
State  Department  of  Health. 

Report  of  committee  on  mosquito  control — R.  Messer,  chairman. 

"  Mosquito  control  work  in  Arkansas  " — ^M.  Z.  Bair,  sanitary  engi- 
neer, Arkansas  State  Board  of  Health. 

Afternoon  Session. 


Report  oi  committee  on  swimming  pools — Stephen  DeM.  Gage, 
chairman. 

"  Ratproofing  from  an  engineer's  point  of  view  " — A.  F.,Allen,  asso- 
ciate sanitary  engineer,  United  States  Public  £[ealth  Service. 

Election  of  officers. 


<" 


SECOND  ANNUAL  CONFERENCE  OF  STATE  SANITARY 

ENGINEERS. 


TRANSACTIONS. 

Morning  Session^  Wednesday^  June  1, 1921. 

The  Second  Annual  Conference  of  State  Sanitary  Engineers  was 
called  to  order  at  10  o'clock  a.  m.,  June  1,  1921,  at  the  State  House, 
Boston,  Mass.,  Mr.  Whittaker  presiding. 

The  following  persons  were  present  during  the  conference : 

Hepresentatives  of  the  State  health  departments : 

Connecticut Mr.  J.  Frederick  Jackson,  director,  sanitary 

engineering. 

Georgia Mr.  H.  C.  Woodfall,  director,  division  of  sani- 
tary engineering. 

Indiana ^—Mr.  John  C.  Diggs,  State  sanitary  engineer, 

water  and  sewage  laboratory. 

Kansas Prof.  Albert  Jewell,  chief,  division  of  water 

and  sewage. 

Massachusetts Mr.  Wright,  sanitary  engineer. 

Michigan Mr.  E.  D.  Bich,  State  sanitary  engineer. 

Minnesota Mr.   H.   A.   Whittaker,  director,  division  of 

sanitation. 

Mississippi Mr.  H.  A.  Kroeze,  State  sanitary  engineer. 

Missouri Mr.  Joel  I.  Connolly,  State  sanitary  engineer. 

New  Hampshire — Mr.  Charles  D.  Howard,  chemist  in  charge  of 

water  supplies. 

New  Jersey Mr.  H.  P.  Croft,  chief,  bureau  of  engineering. 

New  York Mr.   Theodore   Horton,  director,  division   of 

sanitary  engineering. 

North  Carolina Mr.  H.  E.  Miller,  director,  bureau  of  engineer- 
ing and  inspection. 

Ohio ^1-Mr.  W.  H.  Dittoe,  chief  engineer,  division  of 

sanitary  engineering. 

Pennsylvania Mr.  C.  A.  Emerson,  chief  engineer,  division  of 

engineering. 

Bhode  Island Mr.  Stephen  DeM.  Gage,  chemist  and  sanitary 

engineer. 
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Bepresentatives  of  the  State  health  departments — Continued. 

South  Carolina— Mr.  E.  L.  Filby,  State  sanitary  engineer. 

Tennessee Mr.  0.  N.  Harrub,  State  sanitary  engin^r. 

Virginia Mr.  E.  H.  Gage,  sanitary  engineer. 

Washington Mr.  C.  E.  Dorisy,  State  sanitary  engineer. 

West  Virginia Mr.  Ellis  S.  Tisdale,  director,  division  of  sani- 
tary engineering. 
Bepresentatives  of  United  States  Public  Health  Service: 

Associate  Sanitary  Engineers  C.  N.  Harrub,  Sol.  Pincus,  and 
A.  F.  Allen. 

Assistant  Sanitary  Engineers  A.  E.  Gorman,  Joel  I.  Connolly, 
and  I.  W.  Mendelsohn. 

Junior  Assistant  Sanitary  Engineer  E.  C.  Sullivan. 
Guests: 

Mr.  George  C.  Whipple,  professor  of  sanitary  engineering,  Har- 
vard University. 

Mr.  H.  W.  Clark,  director  and  chief  chemist,  division  of  water 
and  sewage  laboratory,  State  Department  of  Health,  Massa- 
chusetts. 

Mr.  Bertram  Brewer,  assistant  engineer,  Massachusetts  Depart- 
ment of  Health. 

Mr.  Arthur  D.  Weston,  assistant  engineer,  Massachusetts  De- 
partment of  Health. 

Mr.  Melvin  C.  Whipple,  instructor.  Harvard  University. 

Mr.  M.  P.  Horwood,  instructor,  Massachusetts  Institute  of  Tech- 
nology. 

Dr.  L.  Williams,  United  States  Public  Health  Service. 

Mr.  Heame,  assistant  sanitary  engineer,  State  Department  of 
Health,  Michigan. 

Mr.  B.  S.  Weston. 

Mr.  M.  N.  Baker. 

Mr.  William  J.  Orchard. 

Mr.  Pratt. 

Mr.  Leslie  H.  Allen. 

In  view  of  the  absence  of  the  regular  secretary,  Mh  Mendelsohn 
was  appointed  secretary  of  the  meeting  of  the  conference  at  Boston. 

The  report  of  the  executive  committee  was  made  and  approved. 

A  motion  was  made,  seconded,  and  carried  to  appoint  a  committee 
to  reconsider  and  modify  the  proposed  draft  of  the  constitution  of 
the  conference.  The  cx)mmittee  consisted  of  Mr.  Horton,  chairman, 
Mr.  Dittoe,  Mr.  Tisdale,  Mr.  Filby,  and  Mr.  Harrub. 
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REPORT  OF  CORRESPONDING  SECRETARY  OF  THE  CONFERENCE 
OF  STATE  SANITARY  ENGINEERS  FOR  THE  YEAR  ENDING 
JUNE  1,  1921. 

At  the  Conference  of  State  Sanitary  Engineers  held  in  Washing- 
ton on  May  23  and  24,  1920,  request  was  made  of  Assistant  Surgeon 
General  A.  J.  McLaughlin  by  the  t)fficers  of  the  conference  that  the 
Public  Health  Service  sanitary  engineer  stationed  at  the  bureau  be 
detailed  as  corresponding  secretary  of  the  Conference  of  State  Sani- 
tary Engineers  to  collect,  analyze,  and  report  to  all  State  sanitary 
engineering  divisions  data  on  the  prevailing  and  proposed  activities 
in  sanitary  engineering.  Such  an  arrangement  was  agreed  to  by  Dr. 
McLaughlin,  but  the  statement  was  made  by  him  that  such  work 
as  might  be  accomplished  by  this  sanitary  engineer  in  such  capacity 
was  entirely  in  behalf  of  the  conference  and  had  no  connection  offi- 
cially with  the  bureau. 

Associate  Sanitary  Engineer  Pincus  oecame  the  first  corresponding 
secretary  and  acted  as  such  until  September  1,  1920,  when,  upon  his 
being  detailed  elsewhere,  Assistant  Sanitary  Engineer  Mendelsohn, 
who  was  stationed  at  the  bureau,  became  corresponding  secretary. 

Following  the  desires  of  the  conference,  as  expr^sed  at  the  1920 
meeting,  efforts  were  made  to  transmit  information  of  the  work 
done  by  each  State  sanitary  engineering  division  to  all  the  others. 
Later,  upon  investigation  of  the  literature  on  sanitary  engineering 
available  to  the  State  sanitary  engineers,  and,  in  view  of  the  finding 
that  but  few  technical  journals  are  used  by  the  State  sanitary  en- 
gineers, it  was  decided  to  cull  the  technical  journals  of  this  country, 
Canada,  England,  and  other  nations  and  transmit  abstracts  on  im- 
portant articles  on  sanitary  engineering  to  all  the  State  sanitary 
engineers^  One  of  the  important  results  of  this  investigation  was 
that  no  technical  journal  of  this  country  covered  the  sanitary  en- 
gineering literature  of  the  world  as  adequately  as  the  matter  re- 
quired, and  that  valuable  foreign  contributions  on  malaria,  water 
treatment,  sewage  disposal,  and  other  sanitary  engineering  subjects 
were  not  being  brought  to  the  attention  of  the  sanitary  engineers  of 
this  country.  It  is  now  endeavored  to  correct  this  condition  by  fur- 
nishing weekly  public  health  engineering  abstracts,  primarily  for 
the  use  of  the  State  sanitary  engineers.  It  might  be  added  that  these 
abstracts  have  fulfilled  their  purpose  in  several  instances  already, 
notably  concerning  present  procedure  in  malaria  measures  in  the 
United  States  and  regarding  alum  treatment  of  water. 

Since  October  30, 1920,  1,278  copies  of  28  separate  bulletins,  issued 
either  by  State  sanitary  engineering  divisions  or  other  bodies  or  per- 
sons, but  all  concerning  sanitary  engineering,  have  been  forwarded 
through  the  corresponding  secretary  to  all  the  State  and  Government 
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sanitary  engineers;  and  abstracts  of  over  200  articles  on  sanitary 
engineering  from  the  journals  of  69  separate  technical  publications 
have  been  mimeographed  and  sent  to  the  sanitary  engineers.  Be- 
sides these  technical  publications,  many  reports  of  interest  to  sanitary 
engineers  are  available  from  other  nations.  The  mailing  list  for  the 
public  health  engineering  abstracts  has  increased  from  82  names  on 
January  1,  1921,  to  168  on  May  28,  1921,  simply  as  a  result  of  com- 
pliance with  requests  of  sanitary  engineers  for  copies. 

Other  work  accomplished  included  the  mimeographing  and  trans- 
mission of  questionnaires,  forwarding  replies  for  the  conference's 
committees,  and  assistance  with  the  program  for  this  conference. 

It  is  believed  that  if  a  little  time  is  regularly  devoted  by  each 
state  sanitary  engineer  to  forwarding  to  the  corresponding  secre- 
tary  information  concerning  sanitary  engineering  matters  of  inter- 
est to  the  other  sanitary  engineers,  for  instance,  such  as  an  interest- 
ing experiment  observed  by  the  sanitary  engineer,  the  sum  total  of 
benefits  to  each  sanitary  engineer  will  be  large  indeed. 


Mr.  Robert  B.  Morse,  chief  engineer,  Maryland  State  Department 
of  Health,  presented  the  following  paper : 


SOME  PRODUCTIVE  ACTIVITIES  OP  A  STATE  SANITARY 

ENGINEERING  OFFICE. 


The  measure  of  the  effectiTeness  of  any  activity  of  a  State  bureau 
of  saoitafy  enginemng  may  be  evolved  from  a  oonsideration  of  the 
probable  effect  of  such  an  activity  upon  sidmess  and  death  rates  from 
individual  or  general  diseasea  As  a  corroUary  to  this  statement  it 
may  be  assumed  tliat  that  activity  is  most  effective  which  influences 
the  public  health  to  the  greatest  degree  and  at  the  least  cost  It 
naturally  follows  that,  with  activities  of  equal  inherent  sanitary 
importance,  that  which  influences  the  greatest  number  of  people  is 
the  most  effective.  It  is  true  that  local  conditions  and  prejudices  are 
modifying  influences,  but  in  general  the  above  principles  may  serve 
as  satisfactory  guides  for  engineering  activities. 

With  this  basis  of  satisfactory  performance  in  mind,  it  is  interest- 
ing to  note  certain  variations  of  procedure  of  State  engineering 
organizations  in  apportioning  activity  and  funds.  When  the  engi- 
neer finds  himself  in  the  position  of  determining  the  direction  his 
future  or  present  activities  should  take,  he  sometimes  seems  to  have  no 
definite  plan  of  procedure  or  process  of  elimination  by  which  he 
arrives  at  a  oondusion*  If  one  surveys  the  field  of  State  engineering 
activity,  it  is  not  at  all  rare  to  find  unbalanced  distributions  of  energy 
in  such  fields  as  comfort  station  control,  swimming  pool  sanitation, 
ventilation  control,  and  other  functions  whose  public  health  implica- 
tion either  is  perhaps  decidedly  hazy  or  does  not  affect  a  large  pro- 
portion of  the  public*  Engineering  bureaus  whose  force  and  budget 
are  so  large  as  to  permit  them  to  run  the  gamut  of  all  popular  and 
ephemeral  campaigns  are  rare.  Where  they  exist  it  may  be  wise 
to  extend  activities  to  such  fields  as  may  be  open  for  the  develop- 
ment of  esthetic  standards,  even  where  the  public  health  advan- 
tages therein  are  only  slight.  Unfortunately,  however,  most  State 
organizations  are  not  in  the  above  class,  with  reference  either  to  funds 
or  to  men.  They  must,  therefore,  justify  the  allocation  of  a  large 
part  of  their  appropriation  to  a  very  small  proportion  of  the  popula- 
tion, if  they  carry  on  such  campaigns.  Without  such  a  justification 
it  would  certainly  appear  that  energies  devoted  to  comfort  stations 
or  ventilation,  for  example,  by  a  small  and  inadequately  financed 
bureau  are  misdirected,  to  say  the  least  This  conclusion,  no  doubt, 
will  arouse  opposition,  but  should  it  not  stand  until  the  greater 


6  COKFEKSNCfi  gTATfi  ^KltAfi^  EKGn^EfiBS. 

relative  sanitary  importance  of  comfort  station  and  yentilaticm  ac- 
tivity, as  again^,  for  example,  that  of  adequate  water-supply  oontrol, 
has  been  amply  demonstrated?  In  so  doing  the  requirements  of 
public  oomiort  should  not  be  confused  with  those  of  the  puUic 
health. 

In  similar  fashion,  we  may  well  ask  how  much  time  and  money 
should  be  expended  on  such  activities  as  sanitary  privy  campaigns 
and  railroad  and  steamboat  water  supply  certification.  While  the 
public  health  importance  of  these  examples  is  more  apparent,  the  fac- 
tors of  cost  and  proportion  of  public  affected  play  a  predominating 
part. 

If  but  a  fraction  of  the  time  and  money  that  are  expended  in  some 
sections  in  an  effort  to  have  sanitary  privies  installed  in  thinly 
populated  rural  districts,  or  in  ill-considered  campaigns  to  have 
them  used  throughout  villages  and  towns  where  complete  sewerage 
systems  could  be  constructed  and  operated  at  little,  if  any,  greater 
individual  expense,  how  much  greater  would  the  total  sanitary  value 
be.  How  many  more  people  would  be  benefited  by  the  construction 
of  a  few  adequate  sewerage  systems  than  by  the  installation  of  many 
sanitary  privies.  If,  also,  as  much  time  were  given  to  original  in- 
vestigations in  the  field  of  design  and  operation  of  water  purifica- 
tion works  as  to  consideration  of  relative  values  of  pet  types  of  sani- 
tary privy,  how  much  broader  would  be  the  public  health  benefit. 

The  above  brief  analysis  of  engineering  activity  and  its  public 
health  evaluation  seems  necessary  as  an  introduction  to  a  discussion 
of  some  productive  activities  of  State  bureaus.  It  is  not  the  inten- 
tion to  enumerate  all  of  such  activities,  but  to  outline  only  two  forms 
thereof  which  have  demonstrated  their  usefulness  in  Maryland. 

The  functions  of  a  State  bureau  of  sanitary  engineering  are  those 
of  regulati6n,  development,  and  investigation.  In  this  paper  it  is 
assumed  that  the  powers  of  supervision  over  plans  exist,  for  without 
these  it  is  usually  difiicult  to  carry  out  any  effective  program  of  work. 
We  further  assume  that  those  who  are  charged  with  the  approval  of 
plans  are  of  sufiicient  engineering  competency  and  experience  to  be 
able  to  perform  this  duty  successfully.  With  incompetent  and  inex- 
perienced regulatory  examination  of  plans,  or  with  only  casual  in- 
spection, as  is  apt  to  result  from  unfamiliarity  with  the  problem, 
this  feature  of  State  control  will  be  a  failure.  We  may  pass,  there- 
fore, to  a  consideration  of  the  functions  of  development  and  of 
investigation. 

The  development  work  in  Maryland  has  for  its  purpose  the  instal- 
lation and  extension  of  public  water  supply  and  sewerage  systems. 
This  activity  is  considered  of  sufficient  importance  to  be  provided 
for  as  a  major  division  of  the  bureau.    This  division  has  an  educa- 
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tional  object  in  the  large  sense.  It  aims  to  promote,  for  individual 
towns  or  combinations  of  communities,  the  use  of  adequate  water  and 
sewer  systems.  It  accomplishes  this  result  by  a  variety  of  methods, 
which  include  the  preparation  of  preliminary  plans,  of  cost  esti- 
mates, of  methods  of  financing,  and  the  presentation  of  these  and 
other  pertinent  data  to  the  communities  concerned.  The  preparation 
of  prelimiary  plans  was  found  essential  in  order  to  be  able  to  present 
an  intelligent  case  to  the  people,  to  picture  to  them  the  location  of 
lines,  to  demonstrate  practicability,  and  to  prepare  a  fairly  accurate 
cost  estimate.  By  performing  the  above  function,  the  bureau  aids 
the  popular  mind  in  visualizing  the  concrete  system.  It  becomes 
easier  then  to  have  the  town  engage  the  private  engineer  to  prepare 
complete  plans  and  to  obtain  necessary  bond  issues.  By  stimulating 
in  the  above  manner  the  installation  of  systems  in  many  towns  that 
would  not  otherwise  act,  the  State  aids  rather  than  retards  private 
engineering  activity.  At  the  same  time  information  is  obtained 
which  permits  of  a  more  intelligent  survey  of  the  plans  later  filed 
by  the  outside  engineer. 

With  jHreliminary  plans  at  hand  the  problem  of  arriving  at  a  fair 
estimate  of  the  cost  of  the  improvement  to  the  community  is  simpli- 
fied. The  importance  of  this  second  step  in  development  work  can 
not  be  too  strongly  emphasized,  since  the  factor  of  cost  is  usually 
the  one  which  most  influences  local  action.  Often  the  public  health 
argument  has  but  little  weight,  while  low  capital  and  maintenance 
cost  may  carry  the  day.  Abstract  argument  as  to  the  desirability 
of  adequate  water  and  sewerage  systems  seems  to  have  little  influence 
at  least  upon  Maryland  local  authorities.  Financial  rather  than 
health  factors  almost  always  control. 

Since  the  mind  of  the  public  is  apparently  considerably  more  im- 
pressed by  a  dollar  than  by  a  death,  it  becomes  necessary  for  the 
State  to  adjust  its  talking  points  accordingly.  This  psychology  can 
not  be  ignored  and,  because  of  it,  considerable  thought  has  been 
giv^i  to  the  development  of  practicable  and  just  methods  of  financ- 
ing water  and  sewerage  systems.  Here  again  human  nature  pre- 
determines and  directs  the  line  of  action  necessary.  It  has  been 
made  clear  to  us  in  most  campaigns  that  the  individual  rarely  is 
concerned  with  community  welfare.  Now  and  then,  a  Utopian  figure 
appears  whose  interests  are  communal,  but  most  often  the  individual 
is  interested  in  the  cost  to  himself.  On  this  slccount  an  effort  is 
made  to  work  out  for  each  property  holder  in  the  smallest  com- 
munities, and  for  standard  units  of  property  in  larger  places,  the 
total  annual  cost  which  will  result  from  the  introduction  of  a  new 
system.    This  can  be  done  when  there  are  available  preliminary 
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plans,  detailed  cost  estimates,  and  information  concerning  the  char- 
acter, size,  and  value  of  individual  properties. 

It  may  be  of  interest  to  point  out  that  more  effective  results  are 
obtained  by  quoting  fire  insurance  rates  before  and  after  installation 
of  a  water  system,  than  by  mere  reference  in  g^ieral  terms  to  public 
health  benefits.  By  the  same  process  of  appealing  to  the  individual's 
pocketbook  instead  of  to  his  heart,  it  is  usually  wise  to  keep  the  total 
cost  of  a  project  in  the  background,  while  emphasizing  the  low 
annual  cost  to  individual  property  holders. 

The  plan  of  financing  advocated  for  both  water  and  sewerage 
systems  need  not  be  gone  into  in  detail  here.  Its  general  principles 
are  as  follows : 

Public  and  private  benefits  are  separately  ccmsidered.  The  pay- 
ments of  fixed  and  operating  charges  are  kept  distinct.  The  annual 
cost  of  the  bond  issue  for  constructing  both  systems  is  met  by  a 
combination  of  property  tax,  annual  front- foot  assessment,  and  house 
connection  charges;  the  cost  of  maintenance  of  both,  by  meter  service 
and  water  consumption  rates.  These  various  charges  are  distributed 
in  such  manner  that  the  expense  falling  upon  any  individual,  public 
or  private,  is  as  nearly  as  possible  proportionate  to  the  benefits  which 
he  derives. 

It  has  no  doubt  already  been  made  evident  that  the  program  of 
development  here  outlined  is  a  conscious  one  and  is  the  result  of  pre- 
vious planning.  It  is  not  intermittent,  but  continuous  and  selective. 
Towns  for  intensive  attention  are  carefully  chosen  on  the  basis  of 
population,  sanitary  needs,  and  financial  status.  Close  study  of  each 
case  from  various  viewpoints  is  carried  out.  The  process  of  develop- 
ment is  a  deliberate  one  in  which  field  and  office  studies  and  public 
presentation  and  discussion  alternate  and  mingle.  By  devoting  a 
separate  division's  activities  to  such  work,  assurance  is  had  that  the 
campaigns  are  well  thought  out  and  successive  and,  in  this  maimer, 
discontinuous,  haphazard  excursions  with  general  facts  are  avoided. 
Special  knowledge  of  each  local  problem  is  acquired  before  and  dur- 
ing each  campaign.  The  method  of  attack  in  this  way  acquires  at 
least  a  scientific  aspect  and  the  work  should  bring  fruitful  results. 

Another  phase  of  State  engineering  activity  which  is  often  ignored, 
but  which  has  proven  its  usefulness  in  Maryland,  is  that  represented 
under  the  general  head  of  investigations  of  special  character.  The 
term  "  research "  is  here  avoided,  because  of  its  restricted  connota- 
tion. Research  too  often  is  thought  of  as  conducted  in  the  laboratory 
on  a  basis  too  academic  to  be  practical.  Special  investigation,  how- 
ever, as  a  part  of  the  bureau's  function,  has  a  much  wider  application. 
It  has  no  restrictions  made  by  official  division  or  by  impracticability. 
As  we  consider  it,  special  investigation  is  concerned  with  problems 
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of  design,  construction,  and  operation,  and  with  questions  of  admin- 
istration. It  should  include  laboratory,  ojffice,  and  field  observations. 
It  is  necessarily  broad,  since  the  State  should  act  as  the  principal  res- 
ervoir, of  information  regarding  sanitary  engineering  facts.  If  it  is 
to  serve  as  this  source  it  must  collect  data,  carry  out  experiments, 
develop  new  methods,  interpret  existing  phenomena,  and  suggest  new 
principles.  This  composite  function  can  not  be  successfully  sand- 
wiched in  amongst  other  duties;  it  demands  concentrated  and  con- 
tinuous application.  As  in  development  work,  this  activity  also 
requires  a  special  viewpoint  and  a  new  body  of  facts,  usually  different 
from  those  gathered  either  in  administrative  or  development  work. 

The  justification  for  the  expenditure  of  time  and  money  for  this 
general  class  of  investigative  effort  is  of  several  kinds.  In  the  first 
place  no  other  body  exists  for  the  proper  development  of  such  data, 
for  their  coordination,  or  for  their  interpretation.  Communities  de- 
siring advice  turn  to  the  State  bureau.  It  should  Jiave  available  at 
all  times  the  most  complete  and  recent  information  upon  any  sani- 
tary engineering  problem  in  order  to  carry  on  its  other  work  com- 
petently. In  addition,  such  information  must  be  selected  and  ac- 
curate. The  establishment  of  such  a  clearing  house  demands  spe- 
cialization. 

Besides  the  clearing-house  function,  which  investigation  supports, 
special  studies  also  provide  for  economy  of  design  and  operation. 
They  introduce  new  concepts  and  procedures  which  aim  at  all  times 
to  decrease  costs  and  to  increase  efficiency.  Their  public-health  value 
is  easily  measurable  if  one  stops  to  consider  that  a  new  fact  learned 
or  an  old  theory  modified  may  mean  the  construction  of  a  water- 
treatment  plant  and  the  consequent  change  from  an  inferior  supply 
to  one  of  good  quality.  If  investigation  should  lead  to  the  reduction 
in  cost  of  any  sanitary  engineering  structure  it  has  aided  sanitation 
by  more  than  the  equivalent  saving  in  dollars. 

In  any  discussion  of  special  investigations,  we  are  naturally 
brought  to  a  consideration  of  the  part  so-called  "pure  research" 
should  play  in  State  sanitary  engineering  duties.  It  should  hardly 
be  necessary  to  point  out  the  absence  of  any  transition  point  from 
pure  to  applied  research.  The  two  are  usually  closely  allied  and  it 
is  useless  to  speak  of  restricting  oneself  to  either  the  one  or  the  other. 
A  certain  appreciable  amount  of  theoretical  scientific  study  is  re- 
quired in  every  problem.  There  is  little  danger  of  converting  ttie 
average  State  bureau  into  a  cloistered  student's  chamber,  when  the 
demand  for  the  solution  of  practical  sanitary  engineering  problems 
is  as  pressing  as  it  now  is.  In  order  to  solve  some  of  these,  however, 
a  definite  scientific  method  is  essential.  Without  facilities  for  such 
special  studies,  the  organization  is  frequently  seriously  handicapped. 
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In  the  preceding  pages  an  attonpt  has  been  made  to  outline  two 
functions  of  State  sanitary  engineering  service  which  are  somd;ime6 
understressed.  The  creation  of  two  separate  divisions,  development 
and  investigation,  on  a  parity  with  those  of  field  and  office,  has  its 
origin  in  the  desire  to  round  out  the  functions  of  the  Maryland 
bureau.  For  the  most  part  field  and  office  activities,  in  the  usual 
sense,  are  concerned  with  the  natural  progress  of  events ;  they  carry 
on  the  current  or  routine  duties.  In  order  to  make  such  duties  more 
effective  and  broader  it  is  necessary  to  develop  new  facts  and  new 
systems.  Both  office  and  field  divisions  are  already  engaged  in  a 
definite  class  of  work.  The  requirements  of  progress  demand  addi- 
tional specialized  functions.  It  is  these  which  the  divisions  of  devel- 
opment and  investigation  perform.  It  is  believed  that  their  im- 
portance and  their  latent  power  for  doing  good  have  been  made  suffi- 
ciently clear. 

Mr.  W.  H.  Dittoe,  chief  engineer,  Ohio  State  Department  of 
Health,  presented  the  following  paper: 


THE  TYPHOID  FEVER  EPIDEMIC  AT  SALEM. 


The  epidemic  of  typhoid  fever  which  occurred  at  Sal^tn,  Ohio, 
during  the  fall  of  1920  is  of  unusual  interest  to  persons  engaged  in 
public  health  work.  This  epidemic  showed  one  of  the  highest  case 
rates  ever  recorded  and  at  the  same  time  the  mortality  rate  was 
the  lowest  of  the  important  epidemics  of  the  United  States.  The 
epidemic  was  caused  through  the  medium  of  a  public  water  supply 
which  for  many  years  had  been  of  a  high  degree  of  purity  and 
had  never  previously  been  held  responsible  for  any  water-borne  dis- 
ease. These  features  of  the  epidemic  warrant  a  complete  relation 
of  the  circumstances  surrounding  it  and  there  is  now  in  preparation 
an  official  report  to  be  issued  by  the  State  department  of  health  which 
will  supply  all  details.  Therefore,  I  shall  not  endeavor  to  discuss 
completely  all  phases  of  this  epidemic  and  shall  only  relate  the  im- 
portant circumstances,  including  a  description  of  the  water-supply 
system  and  the  manner  in  which  it  became  contaminated. 

The  dty  of  Salem  is  located  in  Columbiana  County  in  the  north- 
easterly portion  of  Ohio  at  the  headwaters  of  Little  Beaver  Eiver, 
a  tributary  of  the  Ohio  Biver.  The  population  of  the  city  is  about 
10,000.  It  has  a  thriving  industrial  development,  but  its  rate  of 
growth  has  been  rather  slow.  In  addition  to  its  public  water  supply 
system  the  city  has  a  system  of  sewerage  constructed  on  the  separate 
plan  and  also  has  a  number  of  paved  streets.  The  sanitary  sewers 
cover  practically  all  of  the  built-up  area  and  serve  a  population  of 
about  9,000.  Sewage  is  delivered  to  a  sewage-treatment  plant  located 
northwest  of  the  city,  consisting  of  tanks  and  intermittent  sand 
filters,  the  effluent  from  which  is  discharged  into  a  small  creek. 
This  plant  is  inadequate,  and,  moreover,  it  has  been  greatly  over- 
burdened due  to  the  misuse  of  the  sanitary  sewers.  The  city  has 
neglected  to  control  sewer  connections  and  as  a  result  these  connec- 
tions have  been  established  very  carelessly  and  have  permitted  large 
volumes  of  surface  and  subsoil  drainage  to  reach  the  sewers.  In 
addition,  there  are  several  poorly  constructed  private  sewers  con- 
nected to  the  system*  It  will  be  shown  later  that  the  improper  con- 
trol of  sewerage  was  a  contributing  cause  to  the  occurrence  of  the 
epidemic. 
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HISrOBT  OF  EFIDEMIG. 

During  the  early  part  of  September,  1920,  an  outbreak  of  enteritis 
occurred  in  Salem  and  was  observed  by  the  local  physicians  and  the 
health  commissioner.  This  outbreak  was  not  intense,  and  as  cases 
of  intestinal  disorders  were  more  or  less  prevalent  in  other 
communities  nearby  no  particular  concern  was  aroused.  It  was 
thought  by  local  physicians  and  health  officials  that  the  sickness  was 
^'intestinal  influenza,"  but  in  the  light  of  facts  later  learned  the 
Salem  cases  were  without  doubt  of  a  different  kind  and  due  to  an 
entirely  different  cause.  After  partial  subsidence  of  this  outbreak, 
a  second  and  much  more  intense  outbreak  of  enteritis  occurred,  start- 
ing about  September  23  and  consisting  of  approximately  7,000 
cases.  Typhoid  fever  made  its  appearance  about  October  1  and 
after  October  12  the  typhoid  fever  cases  increased  very  rapidly,  the 
epidemic  mounting  to  a  peak  on  November  1.  Thereafter,  a  rapid 
decline  occurred.  The  total  number  of  typhoid-fever  cases  which 
were  reported  and  investigated  was  884,  including  not  only  the  epi- 
demic cases  but  those  which  preceded  and  followed  the  epidemic,  a 
period  of  two  months.  The  tptsl  number  of  deaths  resulting  from 
the  epidemic  was  27.  Figure  No.  1  illustrates  graphically  the  course 
of  the  epidemic 

While  investigation  showed  that  the  typhoid  fever  epidemic  started 
about  October  1,  the  actual  existence  of  typhoid  fever  within  the  com- 
munity was  not  known  until  October  13.  In  the  early  part  of  Oc- 
tober the  city  health  conmiissioner  issued  a  public  warning  that  the 
water  from  the  public  water  supply  should  be  boiled,  but  this  warn- 
ing was  only  based  upon  a  policy  of  playing  safe  and  was  not  the 
result  of  knowledge  that  the  water  was  contaminated.  In  fact,  at 
that  time  the  water  supply  of  the  city  was  still  considered  to  be  above 
suspicion  owing  to  its  previous  history.  The  State  department  of 
health  was  called  upon  October  13,  1920,  to  investigate  the  enteritis 
outbreak  and  in  connection  with  this  investigation,  which  was  con- 
ducted by  an  epidemiologist  of  the  department,  the  existence  of  a  few 
cases  of  typhoid  fever  in  the  city  was  learned.  Circumstantial  evi- 
dence pointed  to  the  public  water  supply  as  the  cause  for  the  enteritis 
and  accordingly  a  boiling  notice  was  repeated  on  October  15  and 
request  was  made  by  the  epidemiologist  for  an  engineering  investiga- 
tion of  the  water  supply  system.  This  was  conducted  as  promptly 
as  possible  and  included  field  analyses  of  water  samples.  The  results 
of  this  study  are  shown  graphically  by  figure  No.  2.  The  result  of 
this  investigation  fixed  the  water  supply  conclusively  as  the  cause  of 
the  epidemic  and  accordingly  disinfection  of  the  water  supply  with 
liquid  chlorine  was  decided  upon  and  started  October  20.  It  is  perti- 
nent to  observe  that  at  this  time  the  local  health  department  knew  of 
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only  four  cases  of  typhoid  fever  in  the  eity,  but  ks  the  subsequeDt 
studies  demonstrated  about  100  persons  were  suffering  from  the 
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disease  at  the  time  wliose  cases  had  either  not  been  diagnosed  or  had 
not  been  reported.  The  disinfection  of  the  public  water  supply 
checked  the  epidemic.    It  of  course  did  not  affect  those  persons  who 
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had  received  infection  previous  to  October  20,  but  it  prevented 
further  infection,  and  subsidence  of  the  epidemic  occurred  on 
schedule  time.  The  size  of  the  epidemic  was  not  realized  until  the 
early  part  of  November  when  reports  of  cases  multiplied,  and  on 
November  9  at  the  request  of  the  city  officials  the  State  department 
of  health  assumed  charge  of  the  local  situation  and  sent  representa- 
tives to  make  a  thorough  investigation  and  to  apply  necessary 
remedial  measures  to  prevent  the  spread  of  the  disease. 

SAinrABT  IKVE8TIOATIONS. 

When  the  representatives  of  the  State  department  of  health  under- 
took the  investigation  on  November  9,  practically  no  accurate  in- 
formation regarding  the  epidemic  was  available  except  the  knowledge 
that  the  public  water  supply  had  been  the  medium  of  infection  and 
that  by  instituting  chlorination  on  October  20  this  cause  of  the  disease 
had  been  removed.  It  became  necessary,  therefore,  to  institute  a  care- 
ful inquiry  regarding  the  situation  throughout  the  city,  and  for  this 
purpose  what  has  been  termed  a  sanitary  investigation  was  made. 
This  comprised  a  visit  to  each  occupied  building  within  the  city  and 
in  the  built-up  district  surrounding  the  city,  a  total  of  2,630  places. 
Informaton  was  obtained  regarding  cases  of  illness  and  the  nature  of 
the  same  occurring  after  September  1 ;  the  source  of  the  water  sup- 
ply used  prior  to  illness,  the  existence  of  a  water  service  connection,  a 
private  well  or  other  private  source  of  supply,  and  the  existence  of 
a  sewer  connection,  privy  or  cesspool.  In  addition,  printed  notices 
were  left  at  each  place,  containing  a  warning  to  boil  all  water  used 
for  drinking  and  giving  instructions  regarding  disinfection  of  stools 
from  typhoid  fever  patients.  This  sanitary  investigation  would  not 
have  been  possible  had  it  not  been  for  the  earnest  effort  of  the  local 
war  workers  organization.  By  the  united  effort  of  the  members  of 
this  organization,  the  sanitary  investigation  was  practically  com- 
pleted during  a  period  of  24  hours  making  the  information  promptly 
available.  The  results  of  this  sanitary  investigation  gave  informa- 
tion which  was  the  basis  upon  which  the  epidemiological  investiga- 
tion was  made  and  the  various  remedial  measures  were  applied  to 
check  the  spread  of  the  disease. 

EPIDEMIOLOGICAL  INVESTIGATION. 

Starting  on  November  9  and  continuing  until  the  epidemic  had 
subsided,  a  careful  and  thorough  epidemiological  investigation  was 
made  of  each  case.  The  usual  information  regarding  each  case  was 
secured,  consisting  of  the  date  of  first  sjnmptoms,  the  date  taken  to 
bed,  the  location  of  the  case,  the  sex,  age,  and  color,  and  an  inquiry 
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to  determine  the  possible  exposure  factors  during  the  period  when 
the  disease  was  contracted.  These  factors  included  the  milk  supply, 
the  food  supply,  the  water  supply,  the  attendance  at  public  gather- 
ings, and  the  opportunity  for  contact  infection.  I  shall  not  endeavor 
to  present  any  details  of  the  results  of  the  epidemiological  investiga- 
tion. All  sources  of  infection  were  clearly  eliminated,  except  the 
public  water  supply  of  the  city,  vrhich  was  found  to  be  the  commoD 
factor.  The  chronology,  distribution,  and  general  character  of  the 
epidemic  also  pointed  to  the  public* water  supply  as  the  cause. 
Therefore  the  evidence  established  the  epidemiological  diagnosis 
^'  that  the  contamination  of  the  public  water  supply  was  the  cause 
of  the  epidemic." 

DESORTPnON   OF  WATER   SUPPLY. 

The  following  description  of  the  public  water  supply  system  of 
Salem  applies  to  the  system  as  it  existed  prior  to  the  epidemic  and 
does  not  include  the  changes  or  improvements  made  subsequently. 
The  Salem  Water  Co.  started  the  development  of  the  present  system 
in  1887,  continuing  its  ownership  until  1899,  when  the  Salem  Water 
Works  Co.  succeeded  to  ownership.  In  1909  the  system  became 
the  property  of  the  city.  The  water  supply  is  obtained  from  four 
general  sources,  as  follows :  The  Garfield  Avenue  wells,  located  im- 
mediately northeast  of  the  central  portion  of  the  city ;  the  Whinnery 
wells,  located  approximately  one-half  mile  west  of  the  city;  the 
Lease  well,  located  approximately  one-quarter  mile  west  of  the  city; 
and  the  Zelle  well,  located  immediately  north  of  the  city.  The 
water  is  lifted  from  the  various  wells  either  by  air-lift  or  deep-well 
pumps  and  delivered  by  gravity  lines  to  storage  reservoirs  located 
near  the  main  piunping  station  in  the  westerly  portion  of  the  city, 
and  from  these  reservoirs  the  supply  is  pumped  to  the  distributing 
system.    The  general  locations  are  shown  by  figure  No.  2. 

The  Garfield  Avenue  wells  are  very  poorly  located,  being  on  a 
tract  of  land  occupied  by  a  high-school  building  and  in  a  district 
which  is  entirely  built  up  with  residences  many  of  which  are  accom- 
panied by  privies  and  abandoned  private  wells.  There  are  also 
sewers  and  other  contaminating  influences  near  the  wells.  Wells  were 
developed  at  this  site  as  early  as  1882,  before  the  water  company 
assumed  control,  and  these  were  continued  in  use  until  1898,  when 
additional  wells  were  drilled  and  the  old  wells  deepened.  At  this 
lime  the  water  was  pumped  from  the  wells  directly  into  the  distribut- 
ing system,  but  in  1900  air-lift  equipment  was  installed  to  pump 
the  wells  and  a  gravity  line  was  constructed  extending  from  the 
site  of  the  wells  to  the  reservoirs  at  the  main  piunping  station.  The 
wells  have  been  operated  in  this  manner  since  1900.  The  GrarfieW 
Avenue  wells  are  265  feet  in  depth,  penetrating  12  feet  of  clay,  100 
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feet  of  brown  sandstone,  60  feet  of  fire  clay  or  soapstone,  and  ex- 
tending the  reet  of  the  way  through  white  sandstone.    The  casings 


of  the  well  extend  to  a  depth  of  about  100  feet  and  the  water  is 
mainly  derived  from  the  white  sandBtone.  The  gravity  line  has  a 
total  length  of  3,400  feet  and  is  constructed  of  12-inch  vitrified  salt- 


18  CONFERENCE  STATE  SANITAEY  ENOINEIBS. 

glazed  double-strength  sewer  pipe  in  3-foot  lengths,  with  deep  asd 
wide  sockets.  Joints  were  made  with  cement.  The  line  extends  in 
Green  Street  and  Jennings  Avenue,  both  of  which  are  almost  com- 
pletely built  up,  and  there  are  numerous  sources  of  contamination 
of  the  shallow  ground  water  along  the  route  of  the  line.  Private  and 
public  sanitary  sewers  parallel  and  cross  the  line  and  are  at  points 
at  elevations  higher  than  that  of  the  gravity  line.  The  location  of 
the  gravity  line  is  shown  by  figure  No.  3.  The  Garfield  well  de- 
velopment is  unsatisfactory  on  account  of  the  unfavorable  location 
of  the  wells  themselves  and  also  on  account  of  the  use  of  a  gravity 
line  which  subjects  the  water  to  dangerous  contamination.  While 
these  conditions  were  recognized  to  be  potentially  dangerous,  they 
had  not  caused  trouble  prior  to  the  epidemic.  Samples  from  the 
wells  collected  at  various  times  during  the  past  20  years  have  given 
satisfactory  results  and  this  is  also  true  of  samples  collected  from  the 
reservoirs  receiving  the  discharge  from  the  gravity  line. 

In  1903  it  became  necessary  to  increase  the  water  supply  and  the 
Salem  Water  Works  Co.  started  the  development  of  the  Whinnery 
wells  at  a  point  about  one-half  mile  west  of  the  city.  The  original 
Installation  comprised  six  wells  and  five  additional  wells  have  been 
installed  from  time  to  time  since  1903.  The  site  of  the  wells  is  sat- 
isfactory. The  surrounding  country  is  open  farm  land  and  there 
are  no  near-by  sources  of  contamination.  The  wells  are  180  feet  to 
200  feet  in  depth,  penetrating  85  feet  of  clay,  80  feet  of  white  sand- 
stone, a  few  feet  of  limestone,  and  a  stratum  of  black  slate.  The 
supply  is  obtained  from  the  white  sandstone  formation.  Four  of 
the  wells  are  pumped  by  deep-weU  pumps  and  six  of  them  are 
pumped  by  air  lift.  The  water  is  discharged  into  a  gravity  line 
which  extends  a  distance  of  some  5,700  feet  in  an  easterly  direction 
to  the  reservoirs  at  the  main  pumping  station.  This  gravity  line  is 
well  constructed  of  10-inch  cast-iron  pipe  with  leaded  joints  and  is 
probably  water-tight.  The  fittings  at  the  top  of  the  casings  of  the 
wells  equipped  with  deep-well  pumps  are  apparently  tight.  Brick 
cisterns  with  plank  covers  are  placed  around  the  tops  of  the  wells 
l>umped  by  air  lift.  The  covers  are  not  securely  fastened  and  are 
not  tight,  and  the  cisterns  in  general  have  been  permitted  to  deterio- 
rate so  that  the  water  as  discharged  from  the  wells  is  exposed  to  pos- 
sible contamination.  This  is  the  only  unfavorable  sanitary  feature 
of  the  Whinnery  well  development.  Samples  from  the  Whinnery 
wells  have  always  shown  this  supply  to  be  of  excellent  sanitary 
quality. 

The  Lease  well,  which  is  located  about  one-quarter  mile  west  of 
the  city  between  the  Whinnery  wells  and  the  city,  was  developed  in 
1914  and  is  similar  to  the  Whinnery  wells.  It  is  pumped  by  air 
lift  and  is  provided  with  a  brick  cistern.    The  same  comment  made 
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iu  rc^rd  to  cisterns  at  the  Whinnery  wells  applies  to  this  derelop- 
ment  Samples  £rom  the  Lease  well  haye  always  g^own  freedom 
from  contamination. 

During  1916,  the  city  increased  the  available  water  supply  by 
drilling  wells  on  the  Zelle  farm,  located  immediately  north  of  the 
city.  The  location  of  these  wells  is  satisfactory  and  the  city  owns 
a  24-acre  farm  at  this  point.  Only  one  well  is  now  in  service.  This 
is  a{>proxi]nately  180  feet  in  depth  and  penetrates  35  feet  of  sand 
and  gravel,  5  feet  of  shale,  an  unknown  thickness  of  brown  sand- 
stone, and  an  underlying  soapstone  formation.  The  well  is  plugged 
at  a  depth  of  165  feet.  The  water  is  obtained  from  the  brown  sand- 
stone formation.  The  well  is  pumped  by  direct  suction,  the  water 
being  discharged  into  a  gravity  line  constructed  of  6-inch  cast-iron 
pipe  with  leaded  joints  and  extending  from  the  well  site  in  a  general 
southwesterly  direction  to  a  connection  with  the  old  vitrified  pipe 
gravity  line  serving  the  Garfield  Avenue  wells.  From  this  point 
the  combined  flow  of  the  Garfield  Avenue  wells  and  the  Zelle  well 
is  conveyed  in  the  vitrified  pipe  line  to  the  reservoirs  at  the  pumping 
station.  The  tops  of  the  wells  at  the  Zelle  farm  are  not  securely 
closed  to  prevent  entrance  of  chance  contamination,  but  otherwise 
the  well  development  is  satisfactory.  The  gravity  line  is  poorly 
located  as  it  extends  along  the  banks  of  a  small  stream  and  is,  there- 
fore, subject  to  washout  Evidence  also  indicates  that  the  joints  of 
this  line  were  not  made  properly  and  that  many  of  them  are  leaky. 

The  water  from  the  various  sources  of  water  supply  delivered 
through  the  gravity  lines  is  received  in  storage  reservoirs  constructed 
at  various  times  between  1887  and  1917.  These  comprise  reserv^oir 
No.  1,  a  circular  structure  91  feet  in  diameter  and  12  feet  in  depth 
with  a  stone  wall  and  a  concrete  bottom  and  cover ;  reservoir  No.  2, 
a  rectangular  structure  100  feet  by  70  feet  in  plan  and  14  feet  deep 
with  concrete  floor,  walls,  and  cover,  and  reservoir  No.  3,  a  rec- 
tangular structure  159  feet  by  107  feet  in  plan  and  10  feet  deep  with 
concrete  floor,  walls,  and  cover.  In  addition,  there  is  a  pump  well 
36  feet  in  diameter  and  16  feet  deep  with  a  concrete  floor,  brick  walls, 
and  timber  cover  from  which  the  piunp  suction  is  normally  taken. 
The  reservoirs  are  so  connected  that  water  may  be  discharged  into 
either  reservoir  No.  1  or  No.  2  and  may  be  drawn  to  the  pumps 
from  the  suction  well  or  from  reservoirs  No.  2  or  No.  3.  The  general 
arrangement  of  the  reservoiis  is  shown  in  figure  No.  4. 

The  condition  of  the  reservoks  and  suction  well  is  not  satisfactory. 
The  bottoms  of  all  of  the  reservoirs  are  in  a  leaky  condition  and 
the  walls  of  reservoirs  No.  2  and  No.  3  and  of  the  pump  well  are 
also  leaky.  This  permits  the  entrance  of  shallow  ground  water 
into  the  reservoirs  when  the  water  within  them  is  lowered  to  an 
elevation  below  that  of  the  surrounding  ground  water.    This  is  of 
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particular  importance  when  it  is  known  that  the  reservoirs  are 
located  at   about  the  lowest  elevation   within  the  ci^,  to   whi^ 
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vicinity  practically  all  of  the  natural  and  artificial  drainage .  ia 
directed.  The  main  trunk  sanitary  sewer  of  the  oil^  passes  naat- 
voir  No.  3  at  a  distance  23  feet  from  its  west  wall. 
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The  water  supply  is  in  general  use  by  the  citizens  of  the  city  and 
prior  to  the  epidemic  was  popularly  accepted  as  a  pure  supply.  It 
is  also  made  available  to  the  industrial  plants  of  the  city  which  gen- 
erally maintain  private  supplies  obtained  from  wells  similar  to  those 
of  the  city.  Careful  investigation  revealed  existence  of  a  number 
of  cross  connections  with  the  public  supply. 

Summarizing  the  above  description  of  the  water-supply  system 
of  the  cit7,  it  will  be  noted  that  while  the  water  had  for  a  number 
of  years  been  considered  safe  due  to  favorable  analyses  and  absence 
of  outbreaks  of  water-borne  disease,  there  existed  at  the  time  of  the 
epidemic  a  number  of  defects  in  the  development  of  the  system.  For 
convenience  these  will  be  r^>eated  as  follows : 

1.  The  location  of  the  Garfield  wells  is  unsafe. 

2.  The  gravity  line  serving  the  Garfield  Avenue  wells  is  of  unsafe 
construction,  probably  not  water-tight,  and  as  it  passes  through  the 
built-up  portion  of  the  city  the  water  supply  is  thus  rendered  sub- 
ject to  contamination. 

3.  The  tops  of  the  various  wells  are  not  securely  closed. 

4.  The  iron  pipe  gravity  line  serving  the  Zelle  well  is  poorly 
located  and  has  poorly  leaded  joints. 

5.  The  reservoirs  have  leaky  walls  and  bottoms,  subjecting  the 
water  supply  to  danger  of  contamination  by  shallow  ground  water. 

6.  Connections  to  the  waterworks  mains  exist  whereby  private 
water  supplies  may  reach  the  distributing  system. 

7.  While  not  directly  connected  with  the  sanitary  safety  of  the 
water  supply,  mention  must  be  made  of  the  inadequacy  of  the  sup- 
ply whidi  has  caused  several  severe  shortages  during  recent  years. 

3CANNEB  IN  WHICH  THE  WATER  SUFPI/T  BEGAJCE  OONTAMIKATED. 

Becognizing  the  various  defects  of  the  waterworks  system  it  be- 
came necessary  to  determine  beyond  reasonable  doubt  the  manner  in 
which  the  public  water  supply  became  contaminated  and  thus  caused 
the  epidemic  of  typhoid  fever.  The  investigations  and  studies  of 
this  matter  required  much  time  and  painstaking  care  and  obviously 
consideration  of  each  defect  was  demanded.  The  first  investiga- 
tion made  October  18  and  19,  including  bacteriological  examination 
of  samples,  indicated  that  the  contamination  was  reaching  the  water 
supply  through  the  vitrified  pipe  gravity  line  serving  the  Garfield 
Avenue  wells  and  these  results  warranted  the  presumption  that  this 
was  the  cause  of  the  epidemic.  Figure  No.  2  sliows  these  results. 
Accordingly,  in  addition  to  chlorinating  the  water  supply,  beginning 
October  20,  the  use  of  this  gravity  line  for  the  Garfield  Avenue  wells 
was  terminated  October  27  as  soon  as  pumping  equipment  could  be 
delivered  directly  into  the  distributing  system.    It  was  necessary  to 


i 


22  CONFERENCE  STATE  SANITARY  ENGINEERS. 

continue  the  use  of  the  lower  portion  of  the  vitrifidid  pipe  gravity 
line  for  conveying  the  water  from  the  Zelle  well  until  Deoember  3, 
when  a  new  cast-iron  line  was  completed.  A  careful  consideration 
of  the  various  defects  of  the  waterworks  system  finally  eliminated 
all  causes  for  contamination  except  the  vitrified  pipe  gravity  line. 
Taking  up  each  of  the  defects  it  may  be  advantageous  to  indicate 
how  they  were  eliminated 

The  possibility  of  deliberate  or  accidental  contamination  of  the 
water  supply  through  the  tops  of  the  well  casiilgs  can  not  be  elimi- 
nated definitely,  but  this  does  not  appear  as  a  probability,  particu- 
larly in  view  of  the  fact  that  the  history  of  the  epidemic  indicates 
that  the  water  supply  was  infected  on  more  than  one  occasion  during 
the  time  the  outbreak  was  developing. 

Direct  contamination  of  the  Garfield  Avenue  wells  probably  did 
not  occur,  as  samples  collected  from  them  for  a  long  period  oi  years 
prior  to  the  epidemic  and  during  the  period  of  investigation  after 
the  epidemic  started  did  not  show  contamination. 

The  cast-iron-pipe  gravity  line  serving  the  Zelle  well  under  cer- 
tain circumstances  might  have  admitted  contamination  through  a 
i  leaky  joint,  but  this  possibility  is  removed  by  the  evidence  that  the 

line  was  under  internal  pressure  continuously  from  the  spring  of 

1920  untU  October,  1920,  at  points  where  it  would  be  possible  for 

I  contamination  to  reach  the  line.    Furthermore,  analyses  of  samples 

from  this  line  failed  to  show  contamination. 

The  cross  connections  on  the  distribution  system  permitting  dis- 
i  charge  of  water  from  private  industrial  water  supplies  are  not  held 

I  accountable  due  to  the  fact  that  these  supplies  are  generally  of  the 

same  character  as  the  deep-well  supplies  of  the  city,  and,  further- 
more, the  distribution  of  cases  throughout  the  city  would  not  corre- 
spond with  contamination  in  this  manner. 

In  spite  of  the  unsatisfactory  construction  of  the  reservoirs  and 
pump  well  at  the  main  pumping  station,  a  careful  investigation  pro- 
duced evidence  showing  that  these  structures  were  not  responsible 
for  the  typhoid  fever  outbreak.  Evidence  was  obtained  showing  that 
at  no  time  during  the  summer  of  1920  did  the  level  of  water  in  the 
reservoirs  fall  below  that  of  the  shallow  ground  water  surrounding 
them.  A  test  was  conducted  to  determine  whether  it  would  be  pos- 
sible for  sewage  to  pass  from  the  main  sanitary  trunk  sewer  of  the 
city  to  reservoir  No.  3.  This  was  done  by  plugging  the  sewer  so  as 
to  place  it  under  a  head  of  6  feet,  adding  at  the  same  time  to  the  sew- 
age a  considerable  quantity  of  uranine,  which  is  a  very  intense  green 
dye.  Previously,  reservoir  Nt).  3  had  been  completely  emptied,  and 
it  was  noted  that  shallow  ground  water  seepage  entered  through  the 
walls  and  bottom.  This  condition  was  permitted  to  continue  for 
slightly  more  than  one  hour,  and  samples  of  the  seepage  reaching  the 
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reservoir  were  regularly  collected,  but  failed  to  show  evidence  of  the 
uranine  color. 
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The  study  of  the  vitrified  pipe  gravity  line  serving  the  (larfield 
Avenue  wells  gave  conclusive  results  that  the  water  supply  was  con- 
taminated by  leakage  of  sewage  into  this  line.    This  line  extends  in 


24  CONFERENCE  STATE  SANITARY  ENGINEERS. 

Green  Street  and  is  paralleled  by  a  sanitary  sewer,  a  storm  sewer, 
and  two  private  sewers.  One  of  these  private  sewers,  known  as  the 
Brooks  sewer,  was  installed  a  number  of  years  ago  for  private  use, 
but  was  later  connected  to  the  sanitary  sewer  system  of  the  city  and 
was  continued  in  use  as  a  combined  sewer.  Not  only  did  it  receive 
sewage  from  a  number  of  residences  and  a  church,  but  it  also  received 
the  surface  run-off  from  a  built-up  area  of  several  acres,  this  reaching 
the  sewer  through  a  catch  basin  near  its  upper  end.  The  Brooks 
sewer  was  constructed  with  open  joints  and  the  pipe  was  without 
bell  ends.  It,  therefore,  must  have  been  leaky.  A  storm  sewer 
parelleling  it  had  discharged  sewage  for  several  years  and  a  nuisance 
had  been  created  at  the  outlet.  This  sewage  was  probably  reaching 
the  storm  sewer  by  seepage  from  the  Brooks  sewer.  An  effort  was 
made  by  the  employees  of  the  city  to  correct  these  conditions,  but  it 
was  impossible  to  discover  what  dwellings  were  connected  to  the 
Brooks  sewer.  Therefore,  on  August  17,  1920,  a  plug  was  inserted 
in  the  Brooks  sewer  at  Howard  and  Green  Streets  by  employees  of 
the  city,  with  the  thought  in  mind  that  sewage  would  back  up  in  this 
sewer  and  flood  cellars  of  dwellings  connected  to  it,  thus  bringing 
about  complaints  which  would  expose  the  existence  of  connections  to 
the  sewer.  However,  no  complaints  arose  and  apparently  the  sewage 
continued  to  leave  the  Brooks  sewer  through  the  open  joints  without 
backing  up  sufficiently  to  flood  cellars.  With  these  conditions  exist- 
ing heavy  rainfall  occurred  during  the  last  four  days  of  August, 
1920.  This  was  followed  by  an  outbreak  of  enteritis.  Other  heavy 
rains  occurred  September  9,  September  27,  September  30,  and  Oc- 
tober 1,  and  apparently  were  the  forerunners  of  the  typhoid-fever 
epidemic. 

While  all  of  the  evidence  atrongly  pointed  to  soundness  of  the 
belief  that  the  Brooks  sewer  and  the  gravity  line  v^re  the  causes 
of  the  epidemic,  it  appeared  necessary^  to  prove  the  possibility  of 
passage  of  sewage  from  the  Brooks  sewer  to  the  gravity  line.  In 
an  effort  to  do  this  a  sampling  manhole  was  placed  on  the  gravity 
line  near  its  lower  end,  where  the  seepage  leaving  it  could  be  ob- 
served, sampled,  and  measured.  It  was  soon  found  that  the  seepage 
was  contaminated  ground  water- and  that  the  rate  of  flow  was  in- 
fluenced by  rainfall.  A  concentrated  salt  solution  was  introduced 
into  the  Brooks  sewer  above  the  plug  and  at  the  same  time  the  Brooks 
sewer  was  filled  with  water  from  a  fire  hose  to  imitate  surdiarging 
such  as  would  be  caused  by  rainfall.  Careful  examination  of  sam- 
ples trota  the  gravity  line  showed  an  appreciable  increase  in  the 
chlorine  content,  30  parts  per  million  being  present  before  the  test 
and  46  parts  per  million  after  the  salt  was  applied.  This  was  not 
considered  to  be  sufficiently  conclusive,  and  further  tests  were  made 
using  uranine.    This  was  applied  at  the  storm-water  inlet  to  the 
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Brooks  aewer,  at  tlue  same  time  filling  the  sew^  with  water  from  a 
fire  hose.  Within  two  hours  after  this  dye  was  applied  at  the  storm- 
water  inlet  a  definitely  noticeable  green  discoloration  appeared  in  the 
seepage  from  the  gravity  line  at  the  sampling  manhole.  Allowing 
far  the  time  for  flow  in  the  Brooks  sewer  and  in  the  gravity  line 
betwe^i  the  storm-water  inlet  and  the  sampling  manhole,  the  time  for 
transfer  from  the  Brooks  sewer  to  the  gravity  line  could  not  have 
exceeded  30  minutes.  These  investigations  established  conclusive 
evidence  that  the  typhoid  epidemic  at  Salem  was  caused  by  the  pas- 
sage of  sewage  frcmi  the  Brooks  sewer  to  the  gravity  line.  Im- 
portant confirming  evidence  is  furnished  by  the  fact  that  about 
October  1  there  was  a  case  of  typhoid  fever  in  a  dwelling  connected 
to  the  Brooks  sewer,  the  stoob  from  whidi  were  flushed  directly  into 
this  sewer. 

MEASUBES  TAKEN  TO  CONTROL  THE  EPIDEMIC. 

The  placing  in  operation  on  October  20  of  a  disinfection  plant 
to  treat  the  public  water  supply  of  the  city  at  the  main  pumping  sta- 
tion effectually  checked  the  epidemic.  This  was  the  most  important 
step  taken  to  prevent  the  continued  spread  of  the  disease.  Added 
safety  was  secured  by  abandoning  the  use  of  the  vitrified  pipe  gravity 
line  for  delivery  of  water  from  the  Garfield  Avenue  wells  on  Octo- 
ber 27  and  by  the  reconstruction  of  the  lower  end  of  this  line,  using 
cast-iron  pipe,  which  was  placed  in  service  for  the  delivery  of  water 
from  the  Zelle  well  on  December  3.  An  added  measure  of  safety 
was  provided  by  placing  in  operation  on  December  11  a  liquid 
chlorine  machine  to  treat  the  water  pumped  from  the  Garfield  Ave- 
nue wells  into  the  mains.  Daily  analyses  of  the  water  as  delivered 
to  the  consumers  indicated  that  after  the  disinfection  of  the  supply 
was  started  the  water  was  safe  for  drinking  purposes  at  all  times. 

Owing  to  the  intensity  of  the  epidenaic,  however,  and  particularly 
recognizing  the  results  of  the  sanitary  investigation,  it  was  deemed 
advisable  to  place  in  effect  other  measu/es  to  prevent  the  spread  of 
typhoid  fever.  The  sanitary  investigation  revealed  the  existence  of 
some  276  private  dug  wells,  127  private  drilled  wells,  and  many  cisterns 
throughout  the  city.  The  majority  of  these  wells  and  cisterns  were 
old  and  unused  prior  to  the  epidemic,  but  owing  to  the  suspicion 
which  was  aroused  regarding  the  public  water  supply  the  people 
generally  turned  to  private  sources  of  drinking-water  supply.  Ac- 
cordingly, it  was  felt  that  some  definite  measures  should  be  taken  to 
protect  the  inhabitants  of  the  city  from  disease  which  might  arise 
from  the  use  of  such  private  supplies,  as  such  supplies  were  in  con- 
stant danger  of  contamination  by  the  discharges  of  typhoid  fever 
patients.    Public  warnings  were  given  against  the  use  of  dug  wells 
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and  springs,  and  in  addition  100  dug  wells  and  87  cistems  were 
disinfected  by  applying  to  each  1  pound  of  hypochlorite  of  lime. 
This  effectually  prevented  the  use  of  such  wells. 

The  sanitary  inrestigation  revealed  the  existence  of  441  privies 
the  most  of  which  were  of  improper  construction.  As  it  was  thought 
that  many  of  these  had  been  used  by  persons  suffering  from  typhoid 
fever  infection,  it  was  deemed  advisable  to  attempt  disinfection  of 
these  privies.  Accordingly,  each  privy  vault  in  the  city  was  treated 
with  approximately  5  pounds  of  hypochlorite  of  lime. 

Particular  emphasis  was  placed  upon  the  disinfection  of  stools 
from  typhoid  fever  patients  and  to  facilitate  this,  a  supply  of  hypo- 
chlorite of  lime  in  1-pound  tins  was  secured  by  the  city  and  dis- 
tributed without  cost  to  families  in  which  cases  of  typhoid  fever 
existed. 

It  was  not  known  what  effect  the  sewage  from  the  city  might  have 
upon  the  population  downstream  from  Salem  and  it  was  d^med 
justifiable  to  attempt  disinfection  of  the  sewage  at  the  sewage  treat- 
ment plant.  For  this  purpose,  a  dry  feed  chlorine  gas  machine  was 
installed  to  treat  the  settled  sewage.  The  amount  of  chlorine  applied 
was  approximately  five  parts  per  million  which  was  the  maxunum 
capacity  of  the  machine.  No  bacterial  results  are  available  to  show 
the  efficiency  of  this  treatment.  On  the  Ohio  River  below  the  mouth 
of  Little  Beaver  River  are  several  communities  in  Ohio  and  West 
Virginia  obtaining  their  public  water  supplies  from  the  stream. 
These  communities  were  notified  of  the  existence  of  the  typhoid 
fever  epidemic  in  order  that  they  might  take  precautions  in  the 
treatment  of  their  water  supplies. 

Pasteurization  of  the  entire  milk  supply  of  the  city  was  effected. 
Fortunately,  a  large  milk  depot  had  been  established  at  Salem  and 
was  equipped  with  efficient  pasteurizing  machines  making  possiJble 
the  treatment  of  the  entire  milk  supply  of  the  city.  Regulations 
were  also  enforced  prohibiting  the  leaving  of  milk  containers  at 
premises  where  typhoid  fever  existed,  and  prohibiting  delivery  of 
containers  to  pui'chasers  at  groceries  and  other  places  selling  milk. 
These  measures  continued  in  effect  until  the  epidemic  had  subsided. 

Prevention  of  the  spread  of  the  disease  through  contact  is  at- 
tributable to  the  efficient  public  health  and  private  duty  nursing 
service  which  was  provided.  Over  300  nurses  responded  to  the  gen- 
eral call  for  help  and  as  a  result  every  patient  in  the  city  received 
daily  nursing  attention.  Too  much  credit  can  not  be  given  to  the 
nursing  service  for  the  prevention  of  the  spread  of  the  disease 
through  contact  and  for  the  low  mortality  rate. 

Inoculation  was  generally  taken  advantage  of  by  the  people.  It 
is  estimated  that  at  least  4,000  persons  were  inoculated.  These  in- 
cluded all  of  the  food  handlers  of  the  city. 
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Unusual  medical  service  attended  the  treatment  of  this  epidemic. 
The  17  local  physicians  ^ere  assisted  by  3  volunteer  physicians  from 
neighboring  cities  and  6  consultants.  Dr.  Henry  A.  Christian  of 
Boston,  Mass.,  did  most  to  accomplish  the  proper  treatment  of  the 
cases  to  which  must  be  attributed  in  a  large  measure  the  low  mor- 
tality rate.  Hospital  facilities  included  five  hospitals,  four  of  which 
were  improvised.  The  total  capacity,  180  beds,  was  taxed  during 
the  peak  of  the  epidemic. 

SECOHMENDATIONS  MADE  TO  PREVEKT  A  KECURRENCE  OF  THE  EPIDEMIC. 

The  outstanding  recommendations  made  by  the  State  department 
of  health  to  the  city  officials  to  prevent*  possibility  of  a  recurrence  of 
the  typhoid  fever  epidemic  relate  to  improvement  of  the  public  water 
supply  system.  The  following  were  the  principal  items  of  advice 
regarding  the  water  supply: 

1.  To  coDtinue  chlorination  of  the  water  supply  until  improvements  in  the  sys- 
tem could  be  made  which  would  insure  a  safe  water  supply  at  aU  times. 

2.  To  provide  extensive  improvements  of  the  water  supply  system  to  insure 
an  adequate  water  supply  of  good  quality  and  pending  the  completion  of  such 
improvements  to  take  the  following  steps: 

3.  To  abandon  permanently  the  Garfield  Avenue  wells,  requiring  increase  of 
the  other  sources  of  water  supply. 

4.  To  abandon  permanently  the  vitrified  pipe  gravity  Une.    This  has  been  done. 

5.  To  repair  the  cast-iron  pipe  gravity  line  serving  the  Zelle  well  field. 

e.  To  protect  all  weUs  from  contamination  by  securely  closing  the  tops  of  cas- 
ings. 

7.  To  abandon  or  make  water-tight  the  storage  reservoirs  at  the  main  pump- 
ing station. 

8.  To  require  abandonment  of  unsafe  private  weUs. 

The  foregoing  recommendations  have  not  been  fully  carried  out  to 
date,  but  the  city  has  learned  its  lesson  and  is  taking  steps  to  follow 
these  reconmiendations  fully. 

In  addition,  recommendations  were  made  to  the  city  that  legisla- 
tion be  passed  providing  for  the  proper  control  of  the  use  of  the  sew- 
ers of  the  city  in  order  to  secure  the  use  of  the  same  in  accordance 
with  the  purposes  for  which  they  were  designed.  Progress  has  been 
made  looking  toward  the  carrying  out  of  these  recommendations. 

In  order  to  provide  proper  control  of  the  milk  supply,  sanitary  in- 
spection of  dairies  by  the  city  was  recommended  and  continued  pas- 
teurization of  the  milk  supply  to  the  city  until  the  epidemic  had 
entirely  subsided. 

LESSONS  LEARNED  FROM   THE  EPIDEMIC. 

While  the  epidemic  involved  a  great  loss  in  life,  money,  and  effi- 
ciency, it  produced  facts  the  recognition  of  which  will  prevent  the 
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occurrence  of  other  epidemics  of  similar  cause.  The  outstanding  fact 
is  the  necessity  of  proper  construction  and  maintenance  of  public 
water  supply  systems.  No  city  can  afFord  to  overlook  this  fact.  All 
features  of  construction  and  maintenance  of  the  water  supply  system 
must  be  of  highest  standard  to  insure  continuous  safety.  Another 
lesson  learned  is  the  necessity  of  analysis  of  the  public  water  supply 
at  regular  intervals,  regardless  of  its  reputed  quality.  Had  these 
lessons  been  learned  and  followed  at  Salem  prior  to  the  epidemic,  it 
is  safe  to  say  that  the  epidemic  never  would  have  occurred. 

As  a  result  of  the  Salem  experience  the  General  Assembly  of  Ohio 
in  1921  passed  a  law  intended  to  provide  better  control  of  public 
water  supplies  in  Ohio.  This  law  contains  the  following  principal 
features: 

1.  It  gives  the  State  department  of  health  general  supervisory  con- 
trol of  all  public  water  supplies. 

2.  It  requires  the  municipality  or  owner  of  the  system  to  have 
analyses  made  regularly. 

3.  It  prohibits  dangerous  emergency  supplies  and  cross  connections 
between  public  and  private  water  supply  systems. 

4.  It  empowers  the  State  department  of  health  to  require  changes 
and  improvements  in  public  water  supply  systems  to  insure  safety. 

It  is  believed  that  the  proper  enforcement  of  this  law  will  accom- 
plish much  in  the  prevention  of  water-borne  typhoid  fever  in  Ohio. 


Afternoon  Session,  June  1, 1921. 

The  conference  reconvened  at  2  p.  m.,  Mr.  Whittaker  presiding. 
Mr.  Dittoe  submitted  the  following  report: 

REPORT  OF  COMMITTEE  ON  WATER  SUPPLIES. 

The  committee  on  water  supplies  has  given  careful  consideration 
of  the  proper  subject  to  be  treated  in  its  first  report  to  the  conference 
and  has  decided  that  this  report  should  be  general  in  nature  and 
should  outline  the  activities  which  a  State  health  department  should 
conduct  in  undertaking  comprehensive  control  of  water  supplies.  In 
subsequent  reports,  technical  and  detail  questions  coming  properly 
uiider  the  scope  of  this  committee  may  be  persented : 

PRESENT  PRACTICE  OF  WATER  SUPPLY  CONTROL  IN  THE  VARIOUS  STATES. 

For  the  purpose  of  ascertaining  the  present  activities  and  methods 
employed  in  the  various  States  in  the  control  of  water  supplies,  your 
committee  submitted  inquiries  to  each  State  health  department.  Re- 
plies were  received  from  39  States  and  your  committee  has  general 
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information  conoeming  the  activities  carried  on  in  two  of  the  States 
not  replying.  Your  committee,  therefore,  has  available  information 
regarding  all  but  seven  of  the  States. 

A  review  of  the  existing  practice  in  the  various  States  gives  the 
following  information :  Some  35  States  have  established  in  their 
health  departments  a  division  of  sanitary  engineering.  With  the 
exception  of  a  few  of  the  older  and  more  populous  States  the  divi- 
sions of  sanitary  engineering  are  inadequately  manned.  At  least  12 
States  have  divisions  comprising  a  single  engineer  and  the  great 
majority  of  the  divisions  include  a  chief  engineer  with  one  to  five 
assistant  engineers.  In  each  State  having  a  division  of  sanitary  en- 
gineering, control  of  water  supplies  is  practiced,  the  completeness 
and  effectiveness  of  which  varies  with  the  adequacy  of  the  personnel. 
The  approval  of  plans  for  proposed  public  water  supply  improve- 
ments is  required  in  almost  all  of  the  States,  and  in  about  half  of 
the  States  the  department  is  given  the  power  to  order  improvements 
in  public  water  supplies  when  found  necessary.  The  extent  of  con- 
trol of  existing  water  supplies  varies  greatly  in  the  different  States, 
and  in  many  of  them  practically  no  State  control  is  possible  due  to 
inadequate  personnel.  It  is  the  general  practice  in  the  various  State 
health  departments  to  maintain  a  division  of  laboratories  and  to 
have  all  laboratory  analytical  work  on  water  supplies  performed 
by  this  division.  In  a  few  instances,  however,  a  water  laboratory 
is  maintained  as  a  part  of  the  division  of  sanitary  engineering. 

The  general  conclusion  from  a  study  of  the  information  furnished 
to  your  committee  is  that  in  most  instances  the  divisions  of  sanitary 
engineering  of  the  State  health  departments  are  inadequately  manned 
to  perform  the  duties  which  logically  should  rest  upon  such  divi- 
sions. Additional  personnel  is  necessary  to  provide  adequate  water 
supply  control,  to  say  nothing  of  the  other  important  functions  of 
such  divisions.  Judging  from  the  replies  received  to  its  inquiries, 
your  committee  is  of  the  opinion  that  it  will  be  beneficial  to  list  the 
activities  which  are  considered  necessary  in  providing  comprehensive 
and  effective  control  of  water  supplies  by  a  State  health  department. 
Your  committee  recognizes  that  njany  members  of  this  conference 
are  fully  informed  regarding  the  phases  of  water  supply  control 
work  which  are  necessary  or  desirable,  and  hopes  that  it  may  be 
pardoned  for  presenting  more  or  less  elementary  principles.  It  is 
the  judgment  of  the  committee,  however,  that  this  presentation  will 
be  of  assistance  to  many  State  health  departments  in  coordinating 
water  supply  control  work  and  in  extending  and  enlarging  the  func- 
tions of  the  divisions  of  sanitary  engineering. 
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REGOMMENDED  ACnVITEES  OF  STATE  HEAI.TH  DEPARTBfENTS  IN  GONTliOL 

OF  WATESR  SUFPLIECk 

The  completeness  and  effectiveness  of  control  of  water  supplies  by 
a  State  health  department  may  be  measured  by  the  reduction  in 
typhoid  fever  death  rates.  Complete  and  effective  control  will  not 
only  prevent  recognized  epidemics  of  typhoid  fever  but  will  accom- 
plish a  steady  reduction  in  the  number  of  scattered  cases  of  the 
disease.  The  latter  result  will,  in  fact,  ordinarily  produce  a  greater 
reduction  in  rates  than  the  reduction  due  to  prevention  of  epidemics. 

It  is,  therefore,  the  judgment  of  your  conmiittee  that  complete 
and  effective  control  of  water  supplies  should  be  provided  in  every 
State,  regardless  of  other  duties  imposed  upon  the  division  of  sani- 
tary engineering.  Complete  control  of  water  supplies  used  by 
the  people  of  a  State  demands  recognition  of  (1)  the  public  water 
supplies,  those  serving  municipalities,  districts,  and  commimities; 
(2)  quasi-public  water  supplies,  those  serving  institutions,  sehoolS) 
factories,  and  other  public  and  quasi-public  buildings,  and  places 
used  for  the  assemblage  or  employment  of  persons,  and  (3)  private 
sources  of  water  supply  installed  for  the  use  of  individual  familie& 
Bottled  waters  used  for  drinking,  beverage,  and  medicinal  purposes 
should  be  considered  as  quasi-public  water  supplies. 

Following  is  an  outline  of  the  activities  which  your  committee 
recommends  to  provide  for  effective  control  of  water  supplies  by 
the  State  health  department :   ^ 

1.  Approval  of  proposed  public  and  quasi-public  water  supplies 
by  State  health  department. 

(a)  Approval  of  the  source  of  supply  and  the  plans  for  its  de- 
velopment, including  its  purification. 

(b)  Approval  of  the  installation  after  it  is  completed  and  ready 
for  use.  (This  is  to  insure  that  the  work  has  been  performed  in 
accordance  with  the  approved  plans.) 

2.  Supervision  of  existing  public  and  quasi-public  water  supplies 
by  State  health  department. 

(a)  Inspections  by  the  State  health  department  to  cover  the  fol- 
lowing features: 

(1)  Adequacy  of  the  supply. 

(2)  Possibility  of  contamination  of  source. 

(3)  Possibility  of  contamination  due  to  improper  development. 

(4)  Possibility  of  contamination  due  to  ineffident  purification 
works. 

(5)  Possibility  of  contamination  in  distribution — for  example, 
by  cross-connections,  unsafe  reservoirs,  etc. 

(6)  Possibility  of  contamination  due  to  emergency  supply. 
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(7)  Sanitary  quality  determined  by  analyses  made  in  the  field 
and  in  the  department  laboratory. 

(8)  Extent  of  use  of  the  supply  and  for  what  purposes. 

(b)  Submission  of  reports  to  State  health  department  by  local 
facials. 

(1)  Bepcuis  on  operation  of  water  purification  plants. 

(2)  Beports  of  regular  analyses  of  water  supply  made  in 
laboratories  other  than  that  of  the  State  health  departaient. 

(3)  Plans  and  records  of  existing  works  when  required  by  the 
State  health  department. 

(c)  Issuance  and  enforcement  of  orders  and  regulations  by  State 
health  department 

(1)  Bequiring  proper  general  maintenance  of  system,  such  as 
flushing  of  mains,  cleaning  of  reservoirs  and  standpipes,  removal 
of  cross  connections,  etc 

(2)  Requiring  proper  supervision,  analytical  control,  and 
operation  of  water  purification  plants. 

(3)  Bequiring  abandonment  of  emergency  intakes  and  pending 
such  abandonment,  requiring  proper  control  of  the  use  of  the 
same. 

(4)  Bequiring  improvements  to  correct  unsafe  development  of 
the  supply,  such  as  open  well  tops,  leaky  and  unprotected  reser- 
voirs, leaky  gravity  lines,  etc. 

(5)  Bequiring  abandonment  of  water  supplies  found  to  be 
impure  and  dangerous  to  health,  and  the  installation  of  a  satis- 
factory supply  or  a  water-purification  plant. 

3.  Investigation  by  the  State  health  department  of  the  necessity 
of  public  water  supply  systems  in  municipalities  and  districts  not 
provided  with  a  public  water  supply.  Based  up<m  such  investiga- 
tions local  officials  should  be  urged  to  provide  satisfactory  public 
water  supply  improvements. 

4.  Effective  control  of  water  supplies  demands  control  by  the  State 
health  department  of  sewerage,  sewage  disposal,  and  industrial 
wastes  disposal.  Such  control  should  include  approval  or  disap- 
proval of  proposed  projects  and  enforcement  of  orders  requiring 
improvements  necessary  to  correct  and  prevent  contamination  of 
water  supplies.  This  phase  of  work  is  wholly  distinct  from  control 
of  sewerage  and  disposal  of  sewage  and  industrial  wastes  for  the 
purpose  of  preventing  stream  pollution  and  nuisances. 

6.  Application  by  the  State  health  department  of  remedial  meas- 
ures to  suppr^&s  water-borne  typhoid  fever  epidemics. 

6.  Examination  and  approval  by  the  State  health  department  of 
water  supplies  for  drinking  and  culinary  purposes  for  common 
carriers.  This  work  is  to  be  carried  on  in  cooperation  with  the 
United  States  Public  Health  Service. 
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7.  Attention  to  private  water  supplies  by  the  State  health  depart- 
ment is  necessary,  but  the  direct  control  of  such  supplies  should  be 
practiced  by  the  local  health  officials.  They  should  examine  them 
and  order  their  abandonment  or  improvement  when  necessary.  It  is 
the  proper  function  of  the  State  health  department  to  furnish  gen- 
eral information  regarding  the  proper  location  and  development  of 
private  water  supplies  and  your  committee  advises  that  this  may 
be  best  accomplished  through  bulletins.  The  State  health  depart- 
ment should  also  actively  urge  the  abandonment  of  private  water 
supplies  when  a  public  water  supply  of  satisfactory  quality  is 
available.  ^ 

The  placing  in  effect  of  all  of  the  above-listed  activities  can  not 
be  accomplished  at  one  time  and  without  great  effort.  In  most  cases 
it  will  be  found  necessary  to  select  the  most  important  activities  to 
be  undertaken  first  and  to  be  followed  by  the  addition  of  those  activi- 
ties which  are  considered  to  be  of  lesser  importance.  The  enactment 
of  basic  legislation  and  the  adoption  of  regulations  are  primarily 
required.  In  addition,  adequate  funds  and  competent  personnel  are 
necessary.  In  any  case  it  is  advisable  that  a  program  of  develop- 
ment be  adopted  which  will  ultimately  result  in  undertaking  all  of 
the  activities  recommended. 


A  motion  was  made,  seconded,  and  approved  that  the  above  report 
be  accepted  by  the  conference  as  a  progress  report. 

Prof.  George  C.  Whipple  of  Harvard  Engineering  School  pre- 
sented the  following  paper ; 


STATE  SANITATION. 


State  sanitation  is  so  rapidly  becoming  a  feature  of  our  American 
Government,  and  the  zest  for  health  measures  is  becoming  so  great, 
that  a  consideration  o{  certain  fundamental  principles  by  this  con- 
ference of  sanitary  engineers  should  be  not  only  appropriate  but 
profitable.  I  therefore  take  the  liberty  of  calling  attention  to  some 
of  the  governmental  principles  which,  though  generally  accepted, 
are  often  overlooked,  and  of  expressing  my  personal  opinion  on  cer- 
tain matters  of  administration  about  which  different  views  are  held 
by  different  classes  of  people  and  in  different  parts  of  the  country. 
What  I  have  written  is  taken  largely  from  a  course  of  lectures  on 
municipal  engineering  administration  which  I  have  given  for  several 
years  at  Harvard  University. 

HEALTH  AKD  COMFORT  OF  THB  FDOPLE. 

By  State  sanitation  is  meant  the  efforts  which  State  governments 
exert  to  prevent  insanitary  or  uncleanly  conditions  of  human  environ- 
ment which  tend  to  impair  the  health  or  which  are  prejudicial  to  the 
comfort  of  the  people.  It  is  important,  in  the  first  place,  to  link 
these  two  terms  together — the  health  and  comfort  of  the  people — for 
sanitation  is  concerned  with  them  both.  The  two  words  are  bound 
together  in  laws  and  legal  decisions,  as  well  as  in  common  parlance. 
Nuisances  are  infringements  against  comfort  as  well  as  against 
health.  Health,  in  its  broadest  sense,  is  something  more  than  the  ab- 
sence of  disease;  it  has  a  positive  side.  We  measure  health  inversely 
in  terms  of  sickness  and  death ;  we  are  beginning  to  attempt  to  meas- 
ure health  in  terms  of  physical  efficiency,  capacity  to  work,  and  ability 
to  enjoy  life.  The  latter  belong  on  the  front  side  of  the  shield; 
sickness  and  death  are  for  the  back  side.  Both  sides  of  the  shield 
should  be  guarded. 

Comfort  has  to  do  with  the  senses.  Human  discomfort  is  hard  to 
measure,  especially  as  people  differ  as  to  their  sense  reacti(»is  under 
different  environments.  These  sense  reactions  are  an  important  part 
of  life ;  and  the  courts  are  sound  when  they  decide  that  insanitary 
conditions  are  ^  prejudicaal  to  health,"  even  though  the  sense  reaction 
may  be  merely  that  of  a  disagreeable  odor.  Bad  odors  from  faulty 
plumbing  or  from  badly  ventilated  rooms,  bad  odors  in  water  sup- 
plies;, bad  odors  from  industrial  plants,  excestsive  noise,  smoke  in  the 
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atmosphere,  oil  deposits  along  the  banks  of  streams  and  ^ores,  and 
many  other  sense-offending  conditions  may  be  public  nuisances  and 
are  properly  included  within  the  legal  scope  of  "  health  and  OMn- 
fort  of  the  people."  I  believe  that  sanitary  engineers,  who  by  their 
training  are  inclined  to  think  in  mathematical  terms  and  have  a 
penchant  for  measuring  sanitation  in  terms  of  death  rates,  need 
particularly  to  be  reminded  of  this  aspect  of  sanitation* 

POIilCE  POWER  AND    PUBLIC   BENETTT. 

The  police  power  is  one  of  the  inherent  powers  of  government, 
that  of  protecting  the  people  from  dangers  from  within.  Under  it 
the  Government  may  coerce  the  individual,  take  away  his  liberty, 
his  property,  and  even  his  life,  if  necessary,  in  order  to  safeguard  the 
safety,  health,  or  morals  of  the  people.  Since  the  time  of  Magna 
Charta  the  English-speaking  race  has  been  preserved  from  tyrannous 
oppression,  from  imdue  exercise  of  the  police  power,  by  what  is 
called  "  due  process  of  law." 

In  the  United  States  the  police  power  originates  in  the  State.  It 
is  exercised  directly  by  the  legislature,  as  representing  the  peopla  It 
may  be  delegated  to  scmie  State  department  or  official,  to  some  city  or 
city  department,  or  to  the  National  Government.  Fundamentally, 
however,  authority  to  act  under  the  police  power  must  be  traced 
back  to  the  State  government. 

Another  function  of  government  is  that  of  doing  for  the  people 
those  things  which  the  Government  can  do  better,  more  cheaply,  or 
more  expeditiously  than  the  people  can  do  for  themselves.  These 
are  acts  for  the  public  benefit,  acts  of  public  service,  acts  for  the 
common  good.  They  are  paid  for  under  the  taxing  power  of  govern- 
ment, another  of  its  well-established  functions.  In  recent  years  this 
idea  of  government  has  been  greatly  extended.  Carried  to  the  limit, 
it  becomes  paternalism  or  socialis&n.  Many  think  it  has  been  carried 
too  far  even  in  matters  of  health  and  comfort,  and  I  am  in  sym- 
pathy with  this  view. 

The  two  ideas  of  force  and  service  represent  the  masculine  and 
feminine  elements  of  government.  The  best  government  results  from 
a  proper  combination  of  the  two.  State  boards  of  health,  or  depart- 
ments of  health  as  they  are  coming  to  be  called,  are  concerned  with 
both  of  these  parts  of  government — health  service  and  police  power 
in  behalf  of  health. 

PTTNOTIONS    OP   STATE    HEALTH    DEPASTBffENTS. 

State  boards  of  health  perforoti .  several  functions.  One  of  tliese 
isqupisi-le^lative  in  x^baracter^  carried  on  under  authority  delegatod 
by  the^  legislature.    A  State  board  of  health  may  be  authorized  to 
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prepare  a  sanitary  code,  plumbing  regulations,  rules  for  the  pro- 
tection of  water  supplies,  rules  for  reporting  diseases  dangerous  to 
the  public  health,  and  the  like.  This  is  done  because,  in  technical 
matters  and  in  special  fields  where  expert  knowledge  is  needed,  the 
legislature,  composed  of  persons  of  varied  attainments  elected  by 
the  people,  is  less  competent  to  enact  such  detailed  legislation  than 
a  body  of  men  selected  for  the  £9>ecial  work  at  hand.  For  the  best 
result,  this  delegated  authority  should  be  given  to  a  body  of  men 
rather  than  to  an  individual.  A  health  commissioner  acting  alone 
should  not  be  allowed  to  perform  functions  which  are  legislative 
in  character.  Legislatures  do  well,  however,  to  delegate  authority 
for  the  preparation  of  rules  and  regulations  which  are  essentially 
technical  and  scientific  to  competent  boards  rather  than  attempt  to 
legislate  directly. 

A  State  board  of  health  may  act  in  a  semi  judicial  capacity.  This 
authority  is  seen  in  the  matter  of  nuisances.  The  board  may  sit  as 
a  court,  bold  hearings,  take  testimony,  and  render  decisions.  Some- 
times it  sits  as  a  court  of  appeal.  In  matters  of  this  kind  a  board  is 
better  th%n  an  individual,  as  the  decisions  must  often  be  based  on 
facts  and  common  judgment  rather  than  on  technicalities  of  scienoe 
or  law;  that  is,  the  board  is  a  sort  of  judge  and  jury  combined. 

Of  course  there  is  much  work  of  an  executive  character  to  be  done 
by  a  State  department  of  health.  Some  of  this  is  incidental  to  the 
exercise  of  the  police  power — such  as  laboratory  work,  engineering, 
or  inspection  in  connection  with  the  oversight  of  water  supplies, 
stream  pollution,  sewage  disposal,  nuisances,  food  sanitation,  sophis- 
tication of  food  and  drugs,  statistical  records  of  sickness  and  death. 

In  addition  to  these  regulative  functions  much  other  work  of  quite 
a  different  character  is  done;  vaccines  and  antitoxins  are  made  and 
distributed;  bacteriological  diagnoses  of  certain  diseases  are  made; 
nursing  services  are  supervised ;  educational  activities  of  various  sorts 
are  carried  on.  These  works,  done  chiefly  for  the  public  benefit,  are 
largely  responsible  for  the  increasing  appropriations  made  to  State 
departments  of  health.  Further  expansions  of  efforts  of  this  nature 
are  being  considered  in  some  States,  such  as  maternity  benefits,  dental 
clinics,  public  health  nursing,  and  the  like.  In  my  judgment,  the 
wisdom  of  extending  these  activities  is  open  to  grave  doubt.  It  is 
not  at  all  certain  that  a  State  department  of  health  is  the  organization 
best  fitted  to  conduct  popular  education  in  health  matters.  It  is  cer- 
tainly not  the  best  organization  to  manage  State  hospitals  and  insti- 
tutions. It  is  doubtful  whether  any  form  of  activity  which  involves 
the  operati<m  of  public  utilities  should  be  conducted  by  a  State  de- 
partment of  health.  The  attempt  to  combine  the  exercise  of  police 
power  and  the  conduct  of  utilities  for  the  public  benefit  involves 
adninistrative  pcoblups  of  serious  character.    In  my  opinion  welfare 
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work  and  public  health  work  should  be  kept  apart.  Welfare  work 
is  done  under  the  taxing  power  of  government.  Taxation  for  this 
purpose  should  be  definite.  If  people  want  it  or  need  it,  1^  them 
appropriate  money  for  it,  knowing  for  what  the  money  is  to  be  spent. 
Let  it  not  be  confused  in  the  public  mind  with  money  appropriated 
for  the  ordinary  and  well-understood  police-power  functions  of 
health  departments.  In  my  opinion  the  time  is  coming  when  ap- 
propriations for  all  governmental  purposes  must  be  greatly  decreased, 
and  when  that  time  comes  it  will  be  important  to  discriminate  be- 
tween those  governmental  functions  which  prevent  injury  and  those 
which  are  for  the  public  benefit.  If  it  comes  to  a  choice  the  latter 
should  be  sacrificed  first. 

There  is  another  very  important  function  of  a  State  department 
of  health  which  needs  consideration,  and  that  is  its  advisory  power. 
This  is  a  semi-judicial  matter.  Often  the  remedy  for  difiiculties  be- 
tween contending  parties  is  advice,  not  legal  action.  In  all  sorts  of 
sanitary  matters,  in  problems  of  water  purification  and  sewage  treats 
ment,  in  matters  of  nuisances  from  offensive  trades,  a  letter  of  advice 
from  a  State  department  of  health  which  has  established  its  repu- 
tation for  fairness  is  often  as  effective  as  a  legal  order.  In  no  way 
can  State  departments  of  health  do  more  to  improve  sanitation  than 
by  improving  the  quality  of  their  advice.  Better  advice  and  less 
drastic  police  action  is,  I  believe,  good  policy;  for  more  offenses 
against  sanitation  are  due  to  ignorance  of  what  to  do  than  to  willful 
disregard  of  law. 

Akin  to  giving  advice  in  particular  matters  is  the  setting  up  of 
standards  of  sanitation,  of  methods  of  procedure  in  all  sorts  of 
public-health  activities.  Any  such  standard  should  be  carefully 
worked  out,  chiefly  with  reference  to  local  conditions  applicable 
within  the  State,  but  also  with  due  regard  to  interstate  and  national 
relations.  Standard  rules  and  regulations  are  useful  in  two  ways; 
they  promote  unity,  and  thus  simplify  administration;  and  they 
tend  to  raise  the  level  of  administration  in  communities  hitherto 
backward  up  to  that  of  the  standard.  Standards  also  carry  with 
them  two  dangerous  tendencies;  they  are  liable  to  stifle  progress 
by  making  people  content  with  the  standard,  and  they  tend  to 
destroy  local  initiative  and  self-confidence  by  causing  cities  and 
towns  to  fall  back  on  the  State.  Standards  tend  to  destroy  initiative 
in  those  who  make  as  well  as  in  those  who  follow  them.  I  believe 
that  the  standard  methods  of  water  analysis  of  the  American  Public 
Health  Association  have  been  highly  serviceable  in  raising  the  level 
of  water  analysis  in  many  laboratories ;  but  I  am  also  convinced  that 
they  have  had  a  bad  effect  on  the  teaching  of  this  branch  of  science, 
students  and  even  instructors  unconsciously  getting  the  idea  that 
the  facile  use  of  the  standard  methods  represents  the  swmwnm 
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bonwm  of  the  art.  In  such  a  matter  as  plumbing  regulations,  uni- 
formity throughout  the  State  is  desirable  in  the  interest  of  con- 
Yenience  and  economy;  yet  some  municipalities  prefer  to  make,  as 
well  as  to  enforce,  their  regulations,  and  it  is  difficult  to  decide 
whether  in  this  matter  uniformity  is  more  important  than  local 
initiative.  The  special  plumbing  board  appointed  by  the  State 
Health  Commissioner  of  Massachusetts  is  attempting  to  solve  the 
problem  by  making  certain  minimum  requirements  State-wide  and 
compulsory,  and  by  setting  up  in  addition  standard  detailed  rules, 
which  shall  be  optional  for  each  city  or  town  to  adopt  or  modify. 
This  seems  to  be  a  logical  plan,  as  it  means  using  the  police  power 
on  a  State- wide  basis  to  prevent  injury  to  health,  and  using  only  the 
advisory  power  in  matters  which  relate  chiefly  to  public  benefit. 

There  is  still  another  function  of  a  State  department  of  health 
which  interlocks  with  all  of  the  others,  namely,  that  of  inquiry,  of 
investigation,  of  survey.  Facts  must  be  obtained  as  a  basis  of  legis- 
lative action,  judicial  action,  or  advice,  and  the  collection  and  preser- 
vation of  these  facts  is  of  great  importance  not  only  to  the  depart- 
ment but  to  the  comiyiunity.  The  best  method  of  preservation  is  by 
publication  in  annual  reports.  Interest  in  popular  education  in 
health  matters  has  tended  to  turn  the  official  reports  of  health  de- 
partments into  agents  of  propaganda.  This  is  a  mistake.  Statistics- 
make  dry  reading,  but  these  records  pf  facts  should  nevertheless  form 
the  backbone  of  annual  reports.  They  are  absolutely  essential  as  a 
measure  of  progress.  It  is  poor  economy  to  eliminate  them,  because 
if  not  published  they  become  unavailable  in  later  years — and  per- 
haps lost — ^thereby  making  new  and  expensive  compilation  neces- 
sary. Decisions  as  to  what  should  appear  in  annual  reports  should 
not  be  left  to  officials  who  view  the  matter  from  the  standpoint  of 
printing  and  who  have  no  expert  knowledge  of  the  value  of  the  data 
presented  for  publication. 

ENGINEERIKG  DEPARTMENT. 

The  great  shift  of  population  from  rural  to  urban  conditions 
which  has  taken  place  in  recent  years  has  made  the  problems  of 
public  water  supply  and  sewerage  greater  than  ever  before.  The 
protection  of  water  supplies  against  infection  and  the  safeguarding 
of  streams,  lakes,  and  harbors  against  pollution  involve  engineering 
problems  of  a  high  order.  These  problems  usually  extend  beyond 
municipalboundaries,  and  the  State  is  the  proper  authority  to  cope 
with  them.  This  is  acknowledged  by  everybody,  although  it  must 
not  be  forgotten  that  there  are  also  interstate  water  pollution  prob- 
lems which  must  some  day  be  taken  up  by  the  National  Government 
or  by  river  district  commissions  which  override  State  lines. 
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A  great  question  of  admimstration  arises  ia  connection  with  these 
engineering  matters.  Ought  they  to  be  consigned  to  the  State  de- 
partment of  health,  to  the  State  engineer's  department,  if  there  is 
one,  or  to  the  water-supply  commission,  if  there  is  one  I  Inland 
waters  are  used  for  public  water  supplies,  drainage,  power,  recrea- 
tion, fishing,  and,  in  some  instances,  for  irrigation  and  navigation. 
Conservation  of  all  inland  waters  is  of  vital  importance,  and  all  of 
these  uses  must  be  given  due  consideration.  It  seems  to  me  that  the 
highest  use  of  inland  waters  and  the  one  which  needs  greatest  con- 
sideration is  that  of  public  water  supply.  Drainage  and  water- 
power  stand  next,  sometimes  one,  sometimes  the  other.  The  control 
of  inland  waters  for  water  supply  and  drainage  is  an  exercise  of  the 
police  power  in  the  interest  of  public  health,  and  it  seems  to  me  tiiat 
the  control  should  be  vested  in  that  branch  of  the  State  government 
in  which  the  police  power  is  clearly  recognized  as  a  major  function, 
namely,  the  State  department  of  health.  Water-supply  commissions 
and  State  engineering  departments  are  organized  primarily  to  bring 
about  public  benefits,  not  to  prevent  damage  being  don&  If  the 
police  power  is  exercised  by  them  at  all,  it  concerns  safety  rather 
than  health.  There  is  room,  perhaps,  for  water-supply  commissions 
in  some  States  to  appraise  the  water  resources  and  to  look  aft^*  the 
uses  of  inland  waters  from  the  standpoint  of  public  benefit;  but  to 
State  departments  of  health  should  be  given  the  oversight  and  care 
of  the  inland  waters  from  the  sanitary  point  of  view,  and  this  con- 
trol should  be  recognized  as  paramount  to  all  others.  Hence,  State 
boards  of  health  need  engineering  departments.  Most  State  boards 
of  health  have  such  departments  to-day.  • 

Besides  water-supply  and  sewerage  problems,  there  are  other  engi- 
neering matters  which  arise  in  connection  with  public  health  admin- 
istration, such  as  problems  of  land  drainage,  of  nuisances  from  trade 
waste,  refuse  disposal,  plumbing,  ventilation,  rat-proofing  of  build- 
ings, besides  many  minor  engineering  problems  of  rural  sanitation. 
New  York  State  has  recently  shifted  its  engineering  department 
from  the  department  of  health  to  the  State  engineer's  department. 
This  is  a  regrettable  action,  as  it  takes  away  from  the  department 
charged  with  protecting  the  public  health  its  strong  right  arm  and 
reduces  the  engineering  work  involved  in  the  sanitary  protection  of 
the  waters  to  a  subsidiary  place  in  a  department  interested  pri- 
marily in  doing  things  for  the  public  benefit  and  not  acting  under 
the  police  power.  I  hope  that  no  other  State  will  follow  this  unfor- 
tunate lapse  from  sound  governmental  principles  which  New  York 
has  made. 

The  supervision  of  water  supplies  and  sewage-disposal  works 
calls  for  chemical  and  biological  as  well  as  engineering  work.  These 
three  sciences  should  be  closely  allied.    Laboratory  work  is  alao  re- 
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quired  for  other  departmente  than  that  of  engineering.  The  ques- 
tion arises,  therefore,  should  the  water  and  sewage  laboratory  be  a 
part  of  the  engineering  department,  or  should  all  of  the  laboratory 
work  be  combined  in  a  general  laboratory  in  the  interest  of  a  uni- 
fied equipment  and  of  economical  operation  ? 

My  experience  in  both  the  laboratory  and  administratiTe  side  has 
convinced  me  that  there  is  little  if  anything,  to  be  gained  by  consoli- 
dating laboratories  in  one  department,  although  the  physical  con- 
centration of  the  laboratories  in  one  place  may  be  a  convenience  and 
a  slight  economy.  It  is  not  often  realized  how  widely  and  in  what 
vital  respects  laboratories  differ  from  each  other.  To  be  sure,  gas 
and  electricity  and  test  tubes  and  balances  are  used  in  them  all,  but 
the  work  done  in  a  laboratory  of  water  analysis  is  as  different  from 
that  done  in  a  food  and  drug  laboratory  or  a  bacteriological  diag- 
nosis laboratory  as  the  work  of  the  electrical  engineer  is  different 
from  that  of  the  sanitary  engineer.  The  modem  sanitary  engineer, 
however,  is  trained  to  use  the  microscope  and  the  balance  as  well  as 
the  transit  and  the  level.  To  be  of  the  greatest  use  to  the  sanitary 
engineering  department  the  laboratory  of  water  analysis  should  be 
a  part  of  this  department  and  separate  in  its  personnel  from  all  other 
laboratories.  One  reason  for  this  is  that  more  and  more  the  impor- 
tance of  having  water  analysis  conducted  as  field  work  rather  than 
laboratory  work  is  being  appreciated.  In  the  future  the  labora- 
tories of  sanitary  engineering  departments  may  be  very  largely  head- 
quarters for  field  parties  who  do  their  principal  work  in  the  field  in 
connection  with  inspections.  The  laboratory  as  a  tool  should  be 
always  ready,  quickly  responsive,  and  the  results  should  be  available 
as  soon  as  the  analyses  are  completed.  There  should  be  no  circum- 
locution in  reporting,  and  the  record  files  should  be  so  kept  as  to  be 
accessible  at  all  times. 

As  to  organization,  my  preference  is  for  an  engineering  depart- 
ment in  a  State  board  of  health,  which  has  as  its  head  a  sanitary 
engineer  who  reports  to  the  chief  executive  and  who  has  under  him 
an  assistant  engineer,  a  chemist,  and  a  biologist,  with  such  assistants 
for  each  as  may  be  necessary.  In  a  small  department  the  chemical 
and  biological  work  may  be  done  by  one  man.  In  a  large  depart- 
ment one  man  specially  trained  in  chemistry  and  another  specially 
trained  in  biology  are  needed ;  but  each  should  know  the  whole  range 
of  ordinary  water,  analyses,  chemical  and  biological,  and  each  should 
be  competent  to  act  as  director  of  the  laboratory,  this  matter  being 
governed  by  seniority.  The  special  attainments  in  chemistry  and 
biology  are  needed  because  of  the  unusual  problems  which  are  con- 
tinually coming  up  for  solution  and  in  order  that  research  may  be 
carried  on  in  the  best  way.  While  different  forms  of  organization  are 
to  be  expected  in  States  which  differ  in  size,  condition,  and  tradition, 
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one  principle  should  always  govem,  and  that  is  that  the  sanitary 
engineering  department  should  have  the  engineering,  chemical,  and 
biological  talent  closely  interlocked. 

PERMITS,  APPROVALS,  ORDERS,  ADVICE,  AND  RECOMMENDATIONS. 

The  object  of  the  sanitary  engineering  department  is  to  conduct 
such  investigations  and  provide  such  information  that  the  State 
board  (or  department)  of  health  may  act  as  may  be  necessary  to 
maintain  and  improve  the  cleanliness  of  the  environment  of  the 
people.  The  two  subjects  which  loom  largest  in  the  work  are  public 
water  supplies  and  sewerage  systems,  with  their  accompanying  prob- 
lems of  stream  pollution,  sewage  treatment,  and  water  purification. 
It  is  right  and  proper  that  State  departments  should  supervise  these, 
matters;  but  in  considering  what  action  should  be  taken  the  two  ideas 
of  police  power  and  public  benefit  must  be  kept  clearly  in  mind. 

In  employing  the  police  power,  practice  has  developed  several 
methods  which  demand  comment.  One  method  is  that  of  permit. 
The  State  law  may  prescribe  that  no  sewer  may  be  built  to  discharge 
into  a  stream  unless  a  permit  has  been  received  from  the  State  depart- 
ment of  health.  This  implies  that  there  must  be  a  subsequent  in- 
spection to  make  sure  that  the  rule  has  been  complied  with.  The 
object  of  the  law  is  to  prevent  an  injury.  In  plumbing,  the  system 
of  permit  and  inspection  is  very  common.  The  method  is  applied 
especially  to  matters  in  which  the  proscription  is  definite  or  of  a 
routine  character.  It  requires  little  special  ability  to  carry  out  this 
method,  as  the  rules  are  usually  definite  and  infractions  obvious. 

Another  method  is  that  of  approval.  The  State  law  may  say  that 
before  works  for  a  public  water  supply  are  constructed  the  plans 
must  be  approved  by  the  State  department  of  health.  This  action 
demands  an  investigation  of  the  particular  circumstances  which 
exist.  Approval  is  more  than  permission:  it  implies  that  the  plan 
proposed  will  accomplish  what  is  intended ;  that  it  is  reasonably  sat- 
isfactory. Those  who  exercise  this  power  of  approval  should  realize, 
however,  that  it  is  an  act  done  under  the  police  power,  and  that  the 
object  of  police  power  is  to  prevent  public  injury,  not  to  confer  a 
benefit.  While  in  common  usage  the  word  "  approval  "  carries  with 
it  the  idea  of  commendation,  legally  used  in  connection  with  the 
police  power  it  does  not  commend.  The  approval  of  a  plan  really 
means  that  the  plan  is  not  disapproved ;  that  it  contains  no  serious 
fault ;  that  it  "  gets  by."  The  plan  may  not  be  the  best  plan,  yet  if 
it  will  reasonably  serve  its  purpose  of  preventing  a  public  injury  to 
health,  safety,  morals,  or  the  like,  it  may  not  be  disapproved  under 
the  police  power  of  the  State.  Approval  may  also  carry  with  it  the 
idea  of  necessity.    For  example,  in  Massachusetts  the  taking  of  lao^^ 
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to  protect  a  public  water  supply  must  be  appioved  by  the  State 
department  of  public  health,  the  idea  being  that  the  taking  should 
not  be  made  unless  it  is  necessary  for  the  protection  of  the  public 
health.  There  may  be  other  special  cases  of  approval  committed  to 
the  State  department  of  health  by  the  legislature,  but  what  I  am 
emphasizing  here  is  the  fundamental  idea.  In  geometry  we  learned 
that  certain  procedures  were  ''  necessary  and  sufficient ''  to  prove  a 
given  theorem.  Those  who  have  to  approve  sanitary  engineering 
works  would  do  well  to  keep  these  two  words  in  mind. 

LegiJ  approval  does  not  necessarily  carry  with  it  the  idea  of  gen- 
eral comnaendation^  and  it  is  somewhat  unfortunate  that  popular 
usage  tends  to  make  people  read  this  idea  into  the  word.  The  owner 
of  some  proprietary  device,  which  has  been  approved  for  a  special 
situation,  likes  to  advertise  his  device  by  saying,  ^^It  has  received 
the  approval  of  the  State  board  of  health,"  and  the  public  gets  the 
idea  that  the  board  has  given  the  device  general  commendation.  For 
this  reason  letters  of  approval  should  be  written  with  great  care 
and  with  reference  to  possible  misuse.  In  my  opinion  it  is  perfectly 
consistent  for  a  State  department  of  health  to  give  approval  to  one 
plan  and  then  proceed  to  advise  a  better  one,  or  to  reply  to  the  appli- 
cant that  approval  to  the  plan  will  be  given  on  a  second  request,  but 
will  be  withheld  pending  the  consideration  of  another  suggested  plan, 
which  is  deemed  a  better  one. 

We  have  next  to  consider  the  question  of  "  orders  "  of  the  board  of 
health.  Here  we  recognize  action  under  the  police  power  in  a  drastic 
form.  The  State  board  of  health  orders  that  a  certain  thing  be 
done  in  the  interest  of  the  public  health.  A  city  may  be  ordered  to 
install  a  water  purification  plant  or  a  sewage  treatment  works,  or  a 
manufacturer  may  be  ordered  to  install  devices  for  preventing  the 
spread  of  nauseous  fumes.  It  is  necessary  to  be  very  careful  in  these 
matters  not  to  exceed  authority,  not  to  be  unjust,  and  not  to  be  unduly 
arbitrary.  It  is  sometimes  diflScult  to  discriminate  between  what  is 
merely  desirable  and  what  is  necessary.  It  must  be  remembered  that 
the  police  power  is  not  intended  to  bring  to  pass  what  is  desirable — 
it  is  confined  to  what  is  necessary  to  prevent  injury.  Orders  must 
be  given  with  reference  to  the  ability  of  their  being  carried  out. 
There  have  been  instances  where  a  State  board  of  health  has  ordered 
a  municipality  to  install  sewage  treatment  works,  to  do  which  would 
have  involved  borrowing  money  beyond  the  legal  debt  limit.  Such 
an  order  is  inconsistent  with  good  government,  to  say  the  least,  and 
is  sure  to  raise  legal  complications. 

Orders  should  be  directed  against  the  injurious  result,  placing  the 
responsibility  for  the  remedy  upon  the  person  or  6ity  causing  the 
public  injury.  An  order  to  cease  committing  a  nuisance  may  be 
properly  accompanied  by  advice  as  to  how  to  stop  the  nuisance,  but 
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the  latter  must  be  regarded  as  advice  only  and  there  must  be  no 
implication  that  following  the  advice  will  relieve  the  wrongdoer  of 
responsibility. 

For  example^  it  is  a  desirable  thing  for  a  city  house  to  have  a  con- 
nection with  the  sewer  in  the  street ;  but  (unless  there  has  been  leg- 
islation to  the  contrary)  the  local  board  of  health  can  not  compel 
the  house  owner  to  make  this  sewer  connection  unless  his  method  of 
disposing  of  the  house  sewage  is  in  some  way  prejudicial  to  the  pub- 
lic health,  safety,  morals,  or  the  like.  The  responsibility  is  on  the 
individual  to  abate  the  nuisance.  • 

In  the  same  way  the  treatment  of  the  sewage  of  a  city  may  be 
desirable  on  general  sanitary  principles,  but  (in  the  absence  of  defi- 
nite legislation)  the  State  can  not  compel  the  city  to  put  in  a  dis- 
posal plant  unless  the  existing  method  of  disposal  is  doing,  or  is 
reasonably  certain  to  do,  a  public  injury.  Even  then  the  State 
should  not  attempt  to  order  in  detail  the  method  of  treatment,  al- 
though it  may  order  the  nuisance  to  cease,  and  advise  as  to  the  best 
method. 

In  emergencies,  of  course,  boards  of  health  have,  and  ought  to 
have,  summary  powers.  They  may  have  to  act  without  legislatiim 
in  the  interest  of  preserving  the  health  of  the  people.  Such  powers 
should  be  limited,  however,  to  emergencies  and  should  not  be 
stretched  too  far.  It  is  better  that  a.  community  endure  temporary 
injury  than  that  the  principles  of  good  government  be  overruled. 

With  these  conceptions  of  approval  of  plans  and  orders  for  abat- 
ing nuisances,  we  see  the  important  part  which  advice  can  and  should 
play  Ln  sanitary  administration.  The  benefits  of  advice  depend  upon 
the  reputation  which  departments  of  health  have  for  giving  sound 
advice.  Letters  of  advice  should  be  brief,  clear,  an4  definite.  They 
should  be  sent  as  soon  as  possible  after  the  necessary  information  has 
been  secyred.  This  virtue  of  promptness  has  been  sadly  neglected 
in  many  States.  Unless  advice  is  backed  up  by  reputaticHi,  it  is 
likely  not  to  be  followed.  This  means  that  the  sanitary  engineer  of 
a  State  should  be  competent,  experienced,  and  trustworthy,  a  man 
of  good  judgment  and  abreast  of  the  times  in  sanitary  science.  It 
means  that  his  department  must  be  well  equipped  to  gather  and  pre- 
serve the  necessary  facts,  and  equipped  to  conduct  such  investiga- 
tions  and  carry  on  such  experimental  work  as  may  be  required  to 
give  proper  advice.  As  a  result  of  my  experience  as  a  practicing 
engineer,  as  a  public-health  administrator,  and  as  a  historian  of  the 
Massachusetts  State  Board  of  Health,  I  am  convinced  that  the  ad- 
visory functions  of  a  State  department  of  health  carry  with  them 
more  power  for  bettering  sanitary  conditions  than  the  more  drastic 
actions  covered  by  permits,  approvals,  and  orders,  although  without 
the  latter  the  advisory  powers  would  lack  force. 
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A  recommendation  is  crystallized  advice.  It  usually  relates  defi- 
nitely to  some  policy  or  line  of  action.  Unlike  approval,  a  recom- 
mendation carries  with  it  the  idea  of  commendation. 

I  believe  that  there  is  a  mistaken  tendency  in  some  States,  and 
especially  among  some  of  the  yoimger  and  less  experienced  officials, 
to  exert  too  much  authority,  to  try  to  accomplish  results  too  quickly, 
to  force  communities  to  do  things  for  benefit  rather  than  to  avoid 
injury,  and  to  emphasize  sanitation  at  the  expense  of  other  things 
just  as  important.  Sanitation  is  not  the  sum/mAjmi  bonum  of  life; 
it  is  a  means  to  that  end.  If  sanitation  is  forced  much  beyond  the 
willingness  of  the  community  to  support  it,  reaction  is  almost  certain 
to  follow.  On  the  other  hand.  State  health  officials  should  avoid  the 
opposite  extreme  very  well  illustrated  by  one  of  Hambone's  Philo- 
sophical Meditations:  ^^ Parson  tells  me  ah  ort  to  be  patient;  but 
when  ah  tries  to  be  patient,  ah  goes  to  sleep."  State  sanitary  engi- 
neers must  not  sleep  at  their  post — and  I  would  like  to  add  that 
I  know  of  no  class  of  men  less  likely  to  sleep  at  their  posts  than 
engineers. 

THE  SANITARY  ENGINEER. 

Finally  we  come  to  the  sanitary  engineer  himself.  Originally,  and 
in  its  narrower  sense,  this  term  was  applied  to  engineers  who  had 
to  do  with  sewers  and  drains.  Plumbers  still  style  themselves  sani- 
tary engineers  and  have  a  national  association  of  that  name.  But 
the  field  has  expanded  and  now  includes  not  only  sewers,  but  sewage 
treatment,  water  purification,  and  the  like.  It  embraces  other  cleans- 
ing operations  such  as  street  cleaning  and  refuse  disposal.  The 
sanitary  engineer  of  to-day  must  have  a  knowledge  of  biology  and 
chemistry  as  well  as  hydraulics  and  the  art  of  building;  he  must  be 
familiar  with  laboratory  procedures;  he  must  understand  the  rela- 
tion between  sanitary  works  and  the  public  health  and  between  the 
cost  of  works  and  sanitary  value.  It  has  been  suggested  that  such  a 
man  should  be  called  a  public  health  engineer.  This  is  certainly  an 
appropriate  title  for  engineers  in  a  public  health  department ;  never- 
theless, it  is  merely  a  translation  of  sanitary  engineer,  and  it  does 
not  seem  to  be  worth  while  to  multiply  names  and  titles  without 
adequate  reason.  In  fact,  I  sometimes  think  it  would  be  just  as  well 
if  sanitary  engineers  were  known  merely  as  civil  engineers,  or  even 
as  engineers,  just  as  public  health  officers  are  known  as  doctors. 
Personally  I  should  regard  the  title  of  "  Engineer  Smith  "  as  equal 
in  honor,  dignity,  and  importance  to  that  of  "  Doctor  Smith,"  assum- 
ing of  course  that  the  title  "Engineer"  represents  an  engineering 
degree,  membership  in  a  national  professional  society,  or  some  other 
adequate  standard  of  attainment. 

80772*— S 
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From  my  experience,  I  believe  that  in  a  State  health  department 
the  work  of  the  sanitary  engineer  is  of  importance  equal  to  that  of 
the  doctor  of  medicine.  I  can  say  this  with  perfect  frankness,  be- 
cause no  one  has  been  more  earnest  than  I  have  been  in  teaching 
biology  to  engineers,  in  securing  cooperation  between  engineers  and 
doctors  in  public  health  work,  and  in  establishing  schools  of  public 
health  in  which  hygiene,  preventive  medicine,  engineering,  statistics, 
and  administration  shall  be  properly  blended.  In  health  department 
organizations  engineers  and  physicians  should  be  given  equal  stand- 
ing, equal  salaries,  and  equal  ratings  as  to  seniority,  bearing  in  mind 
certain  differences  between  administrative  and  executive  work.  The 
United  States  Government,  through  its  Public  Health  Service  and 
the  Medical  Departments  of  the  Army  and  Navy,  would  do  well  to  set 
an  example  in  this  matter.  The  lack  of  recognition  of  equality  is  one 
of  the  reasons  why  some  of  our  best  young  engineers  hesitate  to  enter 
the  Public  Health  Service  to-day. 

I  believe  tliat  the  executive  positions  in  health  departments  should 
be  under  the  civil  service  (perhaps  I  ought  to  say  under  a  reformed 
civil  service),  and  that  there  should  be  provision  for  retirement  on 
pension  at  a  certain  age  or  after  so  many  years  of  service.  In  con- 
sideration of  this  feature,  the  salaries  paid  should  be  somewhat  lower 
than  those  paid  for  work  of  similar  grade  in  private  practice.  Just 
as  business  men  make  more  money  but  take  greater  risks,  so  engineers 
in  private  i)ractice  sliould  make  larger  incomes  while  subjecting  them- 
selves more  to  the  ups  and  downs  of  business  conditions. 

The  great  bugbear  of  public  positions  to-day  is  political  inter- 
ference. This  is  steadily  causing  a  depreciation  in  the  character  of 
engineering  service  in  cities  and  States  alike.  Civil  service  has  not 
been  an  unqualified  success.  It  has  tended  to  keep  out  the  unfit,  but 
it  has  not  increased  the  excellence  of  the  service.  It  has  made  it 
difficult  to  get  rid  of  men  who  are  lazy,  of  mediocre  ability,  or  of 
unpleasing  personality,  and  pleasing  personality  is  a  quality  very 
essential  to  teamwork  in  a  public  department.  Reform  in  civil 
service  is  highly  essential,  if  our  health  departments  are  to  be  placed 
on  a  high  plane.  There  is  another  angle  to  the  matter.  If  it  is  not 
right  for  legislators  to  interfere  with  the  personnel  of  the  executive 
departments,  it  is  equally  bad  for  the  latter  to  interfere  with  legis- 
lative matters.  Unfortunately,  there  are  too  many  examples  of  this 
practice. 

More  than  all  else  it  is  important  that  engineers  pay  greater  atten- 
tion to  their  own  ability.  The  young  graduate  of  an  engineering 
school  is  a  fledgling:  he  can  fly  a  little,  but  not  far  or  well.  He 
needs  practice ;  he  needs  contact  with  engineering  problems ;  he  needs 
much  study.  The  engineer  must  study  throughout  his  life.  Self- 
made  engineers,  like  the  engineers  of  the  past,  developed  habits  of 
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stady  which  never  left  them.  College  graduates  too  often  think  that 
their  studies  are  over  when  they  are  graduated.  When  an  engineer 
retires  for  age  he  may  cease  studying,  but  not  until  then.  William 
Mulholland,  the  self-made  engineer  who  built  the  great  Los  Angeles 
Aqueduct,  told  me  recently  that  he  takes  15  magazines  and  reads  them. 
Sanitary  engineers  must  read  much,  because  their  field  is  wide  and 
embraces  many  sciences. 

In  States  where  appropriations  are  limited,  the  attempt  to  get 
proper  men  for  the  position  of  sanitary  engineer  is  met  in  various 
ways.  One  way  is  to  employ  an  engineer  on  half  time,  allowing 
him  to  engage  in  private  practice.  This  I  believe  to  be  a  thoroughly 
iniquitous  arrangement,  unless  the  engineer  conscientiously  refuses 
to  do  any  private  work  whatsoever  within  the  limits  of  the  State. 
Even  then  the  arrangement  is  not  altogether  satisfactory,  because  it 
is  difficult  for  the  engineer  to  be  on  hand  at  the  right  time.  Another 
method  is  to  employ  an  engineer  on  half  tune,  letting  him  com- 
bine State  work  with  teaching.  This  is  less  objectionable,  but  not 
altogether  satisfactory.  A  full-time  sanitary  engineer  is  as  much 
needed  as  a  full-time  health  officer.  The  job  is  big  enough  for  a 
whole  man  and  for  the  best  man  obtainable.  In  my  opinion,  it  is 
better  to  obtain  a  lower  priced  full-time  man  than  a  higher  priced 
half-time  man.  The  appointee  then  has  a  definite  piece  of  work  for 
which  he  is  personally  responsible.  This  responsibility  traxds  to 
make  him  do  his  best;  whereas  if  he  is  carrying  on  two  jobs  at  the 
same  time,  there  is  danger  that  he  may  slight  both  of  them,  unless 
be  is  a  man  of  exceptional  ability  and  force  of  character. 

Even  if  a  sanitary  engineer  gives  what  is  practically  his  whole 
time  to  a  State  department  of  health,  he  should  not  allow  himself 
to  engage  in  private  practice  within  the  State,  for  sooner  or  later 
he  is  sure  to  find  himself  in  a  situation  which  will  seriously  com- 
promise his  reputation.  He  may,  however,  accept  occasional  con- 
sulting engagements  outside  of  the  State  without  overstepping  the 
limits  of  professional  etiquette.  Professional  ethics  among  en- 
gineers is  something  to  be  cultivated  and  guarded  with  jealous  care. 
Licensing  of  engineers  by  the  State  or  the  setting  up  of  any  artificial 
standards  will  never  accomplish  for  the  profession  what  the  en- 
gineers can  do  for  themselves  if  they  will. 

There  seems  to  be  one  solution  of  this  problem  which  nowadays 
is  seldom  tried,  namely,  to  reinforce  the  official  sanitary  engineer  with 
a  consulting  engineer  who  is  either  regularly  retained  or  called  upon 
for  advice  in  particular  cases.  The  Massachusetts  State  Board  of 
Health  had  this  practice  at  one  time,  and  some  of  our  most  eminent 
engineers,  chemists,  and  biologists  have  served  the  State  in  a  con- 
sulting capacity.  This  practice,  in  my  opinion,  should  be  renewed 
and  extended.    It  would  have  several  advantages.    In  the  first  place, 
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it  would  greatly  strengthen  the  reputation  of  the  State  department 
of  health  and  give  its  letters  of  advice  greater  weight.  It  would 
make  it  possible  for  the  smaller  States  to  have  as  good  advice  as  the 
larger  States.  In  case  of  controversies  it  would  strengthen  the  State 
in  its  contentions.  It  would  tend  to  soften  one  of  the  sharp  comers 
which  result  from  laws  requiring  plans  to  be  approved.  At  the  pres- 
ent time  it  so  happens  that  many  of  the  engineers  engaged  in  private 
practice  are  older  and*  more  competent  than  the  State  engineer  who 
must  pass  upon  the  plans  submitted.  The  less  experienced  State  en- 
gineer may,  however,  understand  local  conditions  better  than  the 
designing  engineer  who  has  made  the  plans.  Under  these  conditions, 
refusal  to  approve  the  plans  creates  a  situation  disagreeable  to  both 
parties.  If,  however,  the  State  department  of  health  had  a  consult- 
ing engineer,  doubtful  plans  could  be  approved  or  disapproved  with 
better  grace  and  a  greater  feeling  of  security  that  the  proper  result 
had  been  reached. 

There  is  also  a  present-day  tendency  for  engineers  in  high  posi- 
tions to  do  too  much  work  by  proxy.  Accustomed  to  assistants,  tiiey 
have  stenographers  to  write  their  letters  and  young  engineers  to 
make  their  computations.  Many  of  our  modem  methods,  thought 
to  be  so  efficient,  are  not  so,  because  they  are  turning  our  chief 
engineers  into  routine  executives  and  are  confusing  administrative 
and  executive  work.  Our  chief  engineers  and  consulting  engineers 
ought  to  do  more  personal  engineering  work  and  leave  more  of  the 
routine  work  to  others.  Engineers  who  cease  to  make  personal 
studies  run  downhill  rapidly. 

Engineers  who  enter  the  public  service  under  present  conditions 
do  so  at  a  personal  sacrifice.  I  believe  that  public  service  ought  to 
involve  personal  sacrifice.  Young  men  entering  the  service  ^ould 
understand  this  clearly.  The  sacrifice  is  recognized  in  times  of  war; 
it  should  be  recognized  in  times  of  peace.  Public  service  means  doing 
for  others.  It  is  only  by  the  recognition  of  this  principle  that  our 
health  departments  will  be  filled  with  the  right  kind  of  men — ^men 
who  are  not  there  for  gain,  for  large  salaries,  or  easy  work.  Person- 
ally I  know  of  no  better  way  for  a  young  man  to  serve  his  day  and 
generation  than  to  become  an  engineer,  learn  how  to  employ  the 
great  forces  of  .nature  for  the  use  and  convenience  of  man,  and  then 
enter  the  public  service  and  spend  his  life  for  the  public  good.  It 
does  not  mean  wealth;  it  means  hard  work  and  many  conflicts  with 
the  powers  of  evil.  It  may  not  always  mean  public  recognition  and 
honor ;  but  it  does  mean  much  personal  satisfaction  and  many  pleas- 
ures by  the  way. 

Mr.  Sol  Pincus  presented  the  following  report ; 


REPORT  OP  THE  COMMITTEE  ON  CROSS  CONNECTIONS, 
BY-PASSES,  AND  EMERGENCY  INTAKES  ON  PUBLIC 
WATER  SUPPLIES. 


It  must  be  recognized  to-day  that  the  problem  of  having  safe  water 
furnished  for  himian  consumption  in  cities  in  this  country  is  now 
very  generally,  and  almost  entirely  for  the  larger  cities,  a  problem 
of  protecting  and  insuring  the  freedom  from  contamination  of  the 
existing  water  supplies  which  are  ordinarily  found  to  be  safe,  and 
not  so  much  the  problem  of  making  original  installations  or  recon- 
structing water-supply  plants..  The  water-supply  question  for 
American  cities,  taken  as  a  whole,  is  reaching  a  new  phase  of  de- 
velopment, as  far  as  the  assurance  of  the  safety  and  health  of  the 
consumers  is  concerned;  a  phase  where  the  regular  protection  and 
maintenance  of  the  present  standards  of  quality  and  safety  are  the 
foremost  matters  ^of  concern. 

The  typhoid  fever  death  rate  of  American  cities  has  been  steadily 
diminishing,  so  that  to-day  it  is  fully  a  tenth  of  what  it  was  a  gen- 
eration ago.  The  average  for  the  last  few  years  for  the  larger  cities 
of  the  country  is  not  far  from  five  per  hundred  thousand,  which  is 
a  result  largely  attributable  to  improved  water  supplies.  Entire 
States  are  now  turning  in  typhoid  death  rates  year  after  year  below 
eight  per  hundred  thousand,  and  in  some.few  cases  below  five.  For 
the  State  health  department,  where  the  general  responsibility  for  the 
maintenance  of  such  diminishing  typhoid  mortality  rests,  there  is 
a  most  difficult  challenge  to  be  faced  in  insuring  that  the  public 
water  supplies  will  be  so  thoroughly  safeguarded  and  the  remotest 
possibility  of  infection  of  the  supplies  removed  that  the  decline  in 
typhoid  fever  deaths  will  not  be  halted  or  reversed.  While  some 
cities  or  sections  of  cities  were  being  furnished  with  unsafe  and  con- 
taminated water,  there  was  always  the  certainty  of  progress  to  be 
achieved  in  the  reduction  of  the  typhoid  fever  rate  by  the  improve- 
ment each  year  in  one  or  more  cities  of  the  quality  of  the  public  water 
supply.  Such  reductions  would  oftentimes  result  even  though  there 
might  occur  a  breakdown  in  an  improved  water  supply.  But  as  the 
case  and  death  rate  curves  come  lower  and  lower  with  passing  years, 
a  point  will  be  reached  where  a  single  outbreak,  even  of  a  relatively 
small  number  of  cases,  will  have  a  predominating  and  controlling 
effect  on  the  State  rate  for  the  year.  Such  a  point  is  fast  being  ap- 
proached by  many  States,  if  it  has  not  already  been  reached  by  cer- 
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tain  few  States.  And  with  the  approach  of  this  condition,  the 
proverb,  "  Eternal  vigilance  is  the  price  of  freedom,"  must  become 
the  ever-present  guiding  principle  of  control  if  freedom  from  water- 
borne  disease  is  to  be  maintained.  The  supervision  that  is  to  main- 
tain this  almost  complete  freedom  from  the  possibility  of  the  infec- 
tion of  the  water  supply  requires  the  steady,  watchful,  and  thorough 
direction  of  a  conservative  and  critical  yet  open-minded  sanitarian, 
whose  familiarity  with  the  many-sided  ways  of  possible  water-supply 
contamination  has  not  bred  a  contempt  for  the  minor  paths  by  which 
dangerous  conditions  can  arise  in  the  water  supply. 

In  view  of  the  present  circumstances  regarding  the  problem  of  the 
water  supplies  of  most  large  American  cities,  where  the  public  water 
supply  is  ordinarily  good,  it  was  felt  by  the  members  of  the  com- 
mittee that  increasingly  greater  consideration  will  have  to  be  given 
to  by-passes,  emergency  intakes,  and  the  numerous  cross  connections 
which  are  frequently  present.  Attention  to  the  use  of  these  devices 
may  soon  have  as  great  a  significance  in  real  disease  reduction  as  will 
the  improvement  of  the  ordinary  quality  of  water  supplies.  In  the 
maintenance  of  safe  public  water  supplies,  there  are  no  matters 
requiring  more  careful  attention  and  capable  of  more  baneful  conse- 
quences than  these,  excepting  only  the  daily  operation  of  the  purifica- 
tion processes. 

The  uncontrolled  and  unregulated  use  of  cross  connections,  by- 
passes, and  emergency  intakes  on  water  supplies  seems  to  have  been 
quite  general  until  the  last  few  years.  Before  1910,  little  notice  was 
taken  of  the  presence  and  use  of  these  devices,  according  to  the  State 
health  reports  of  the  States  most  active  in  water  supply  supervision. 
To-day,  even  in  the  majority  of  the  States,  the  matter  of  the  proper 
supervision  and  policy  governing  these  devices,  especially  cross 
connections,  is  amazingly  undeveloped  and  unformulated.  Even  the 
definite  presence  of  cross  connections,  by-passes,'and  emergency  in- 
takes is  generally  unknown  to  the  States  or  local  departments.  Such 
a  situation  is  potent  with  most  serious  ill-consequences  to  the  citizens 
of  those  places  where  investigations  have  not  been  made  for  deter- 
mining the  prevailing  conditions  regarding  such  devices  and  where 
the  proper  supervision  has  not  been  established. 

It  appears  that  the  question  of  by-passes  on  public  water  supplies 
was  the  first  of  these  devices  regarding  which  action  was  taken  by  any 
of  the  States.  As  the  satisfactory  operation  of  water  purification 
processes  became  more  and  more  definitely  achievable,  it  soon  was 
obvious  that  by  the  existence  of  by-passes  around  any  salient  part  of 
the  purification  scheme  the  value  and  reliability  of  the  entire  process 
was  seriously  vitiated.  Through  the  power  and  authority  to  review 
and  approve  plans  for  new  construction  on  water  supply  plants,  the 
better  equipped  States  have  definitely  shown  their  disapproval  to  all 
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such  by-passes  and  have  required  their  elimination,  at  least  from  any 
plans  for  proposed  water  supply  plants.  There  seemed  to  be  no  doubt 
in  the  minds  of  the  members  of  tlie  committee  that  all  by-passes  should 
be  removed  from  water  purification  processes,  except  by-passes  about 
primary  sedimentation  basins,  aerators  or  mixing  chambers.  The 
basis  for  exempting  by-passes  around  these  features  of  the  purifica- 
tion process  was  on  the  ground  that  in  some  installations  these  fea- 
tures were  not  a  necessary  step  at  all  times  in  the  purification  process, 
nor  were  they  of  great  sanitary  significance  at  all  times.  The  com- 
mittee is  of  the  opinion  that  there  can  scarcely  be  any  objections  to 
this  principle  and  the  exemptions  specified. 

The  question  regarding  the  most  advisable  State  ruling  on  the 
installation  of  emergency  intakes  on  public  water  supplies  has  been 
in  some  ways  one  of  the  most  difficult  and  perplexing  problems  before 
the  State  health  departments.  The  danger  to  the  public  health  from 
the  existence  of  such  an  intake  whereby  unsafe  water  could  be  sent 
into  the  public  mains  has  been  universally  recognized.  However,  in 
frequent  instances  it  was  contended  that  compromise  with  the  de- 
mands of  full  safety  was  necessary  and  that  such  intakes  should  be 
permitted  on  account  of  otherwise  large  fire  hazards.  In  the  very 
large  cities,  it  was  claimed  that  the  risk  of  being  without  adequate 
quantity  of  water  at  any  time  overbalanced  the  health  hazard.  Both 
as  sanitary  engineers  and  as  officials  with  a  public  responsibility,  the 
committee  could  not  acknowledge  in  principle  the  validity  of  these 
contentions.  Though  in  some  cases  for  a  long  time  it  may  not  be 
economically  justifiable  for  a  town  or  city  to  incur  the  indebtedness 
necessary  to  provide  such  an  enlarged  water  supply  installation  as 
will  make  the  emergency  intake  imnecessary,  it  is,  however,  asserted 
that  no  city  can  build  for  permanency  in  the  present  era  if  the  health 
of  all  its  citizens  is  endangered  by  the  unguarded  and  ever  pi-esent 
possibility  of  the  infection  of  its  public  water  supply.  It  is  from 
that  point  of  view  that  the  committee  has  adopted  the  very  positive 
principle  on  emergency  intakes,  that  no  emergency  intake  should  be 
established  or  maintained  in  connection  with  a  public  water-supply 
system,  a  stand  which  has  already  been  enforced  by  some  of  the 
States.  The  committee,  however,  has  recognized  that  a  modification 
of  the  principle  may  be  necessary  for  present  enforcement  in  the  case 
of  cities  with  inadequate  water  supplies,  but  such  qualified  enforce- 
ment has  been  considered  only  as  a  temporary  measure. 

The  committee  gave  the  greatest  part  of  its  discussions  to  the  recom- 
mendation covering  the  question  of  cross  connections  on  public 
water  supplies,  as  this  problem  has  been  so  prominently  and  urgently 
placed  before  the  waterworks  and  public  health  officials  in  many  of 
the  States.    Wide  diflPerence  of  opinion  was  found  to  prevail  among 
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the  various  States  in  what  should  be  considered  the  proper  policy 
for  regulating  cross  connections.  This  divergence  of  view  point 
was  well  represented  on  the  committee,  and  it  was  only  after  very 
extended  discussion,  both  personal  and  by  correspondence,  that  an 
agreement  was  reached  on  this  subject. 

The  cases  of  the  use  of  cross  connections  were  divided  into  two 
kinds.  For  the  first  group,  the  committee  came  to  definite  and 
prompt  agreement,  namely,  that  when  an  impure  independent  supply 
was  maintained  for  ordinary  industrial  purposes,  any  cross  connec- 
tion with  a  public  supply  regradless  of  the  devices  that  may  be  in- 
stalled or  the  precautions  that  may  be  taken,  would  be  an  unsafe  and 
altogether  too  dangerous  procedure  at  any  time. 

For  the  second  group,  where  a  cross  connection  to  a  private  fire 
protection  system  using  impure  water  exists,  but  where  no  outlet  of 
water  is  provided  except  through  fire  hydrant,  sprinkler  plug,  or 
hose  connection,  a  somewhat  less  hazardous  situation  was  recognised. 
Though  the  demands  for  complete  safety  require  that  the  water 
served  for  human  consumption  must  at  all  times  be  free  from  danger 
and  hence  connection  with  impure  supplies  totally  disapproved, 
the  committee  came  to  the  opinion  that  account  must  be  taken  of 
the  temporary  use  in  some  circumstances  of  cross  connections  with 
the  most  effectual  safeguards  possible.  It  was  believed  that  such 
temporary  permission  by  the  State  department  of  health  in  excep- 
tional instances  for  the  use  of  a  cross  connection  for  a  fire  protection 
service  should  never  become  a  permanent  provision,  but  after  a  suffi- 
cient period  for  the  development  of  the  public  supply  for  adequate 
fire  protection  the  permission  would  be  revoked.  An  instance  of 
such  a  course  is  evidenced  by  the  city  of  Hartford.  Here  in  1909 
some  of  the  firet  installations  of  cross  connections  with  factory  mu- 
tual double  check  valves  were  made.  After  10  years  had  elapsed 
an  order  was  issued  in  1920  giving  the  mills  until  September  of  this 
year,  1921,  to  completely  sever  all  physical  connections.'^  The  com- 
mittee has  been  convinced  by  the  large  number  of  instances  of  the 
contamination  of  the  public  supply  through  cross  connections  that 
such  connections  as  a  permanent  measure  should  never  be  indorsed. 
The  committee  wishes  especially  to  call  attention  to  the  many  cases 
of  pollution  from  such  connections  that  are  cited  in  Appendix  No. 

iThe  manager  and  chief  engineer,  Mr.  C.  M.  SavUle,  of  the  Hartford  water  depart- 
ment, expressed  his  coDviction  as  follows :  "  In  the  10  years*  experience  of  Hartford  with 
12  sets  of  check  valves,  the  records  show  that  eternal  vigilance  only  can  keep  these 
valves  even  passably  tight ;  that  they  do  leak  on  the  slightest  provocation ;  that  some- 
times both  valves  have  been  found  leaking  at  the  same  time ;  and  that  there  is  no 
assurance  that  they  will  remain  tight  even  for  a  short  period  after  test.  The  custom  of 
inspection  is  a  visit  once  each  week  to  make  pressure  tests  and  once  every  four  months 
for  a  thorough  inspection  of  the  entire  valve."  (Journal  of  American  Public  Health 
Association,  September,  1020.) 
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4  to  the  final  report  on  private  fire  protection  service  printed  in  the 
November,  1920,  Journal  of  the  American  Water  Works  Associatioix, 
and  to  those  cited  in  the  annual  reports  of  the  New  York  State  De- 
partment of  Health. 

As  regards  the  increased  fire  hazard  from  the  elimination  of  cross 
connections,  it  is  believed  after  the  provision  of  what  is  generally 
accepted  as  adequate  public  fire  protection  service,  as  to  quantity, 
pressure,  and  distribution,  that  no  life  hazard  from  fire  can  be  justly 
charged  to  the  public  water  supply  ^stem.  In  the  instances  where 
the  loss  of  human  lives  occurred  at  fires,  which  are  given  as  argu- 
ments for  permanent  cross  connections,  it  has  been  found  upon  in- 
vestigation that  were  adequate  public  water  supplies  available  in  all 
probability  the  loss  of  life  would  not  have  been  prevented  by  the  use 
of  cross  connections,  but  the  deaths  were  due  to  flagrant  violations 
of  fundamental  building  principles  regarding  fire  escapes,  outlet 
doors,  floors,  wall  thickness,  fire-fighting  equipment,  etc. 

DATA  OBTAINED  FBOM  QUESTIONNAIRE. 

The  number  of  States  replying  to  the  questionnaire  were  30.  Of 
these  States  only  15  could  give  positive  figures  on  the  number  of 
public  water  supplies  having  by-passes,  emergency  intakes,  or  cross 
connections.  Two  States  reported  no  cross  connections,  while  sev- 
eral reported  two  or  three,  and  three  States  reported  18  or  more 
water  supplies  with  cross  connections.  One  State  reported  no  by- 
pass existed  on  any  public  water  supply,  while  most  of  the  States 
giving  definite  figures  showed  only  a  few  water  supplies,  less  than 
10,  which  had  by-passes.  There  was  no  State  that  reported  a  total 
absence  of  emergency  intakes  on  the  public  water  supplies,  but  five 
States  each  reported  one  emergency  intake. 

Regarding  the  regulation  of  cross  connections  there  were  three 
States  which  specifically  regulated  against  any  cross  connection 
between  a  public  and  an  unsafe  water  supply.  Most  of  the  States 
reporting  attempt  to  control  cross  connections  as  well  as  by-passes 
and  emergency  intakes  through  the  general  State  health  depart- 
ment authority  and  through  the  power  to  review  and  reject  plans 
for  new  installations  and  additions  to  water-supply  plants. 

Of  the  30  States  from  which  replies  were  received,  13  stated  that 
any  type  of  cross  connection  was  opposed  and  would  be  disapproved. 
This  number  included  the  three  States  having  a  specific  regulation 
against  the  maintenance  of  a  cross  connection.  Nine  States  ap- 
proved or  permitted  the  use  of  cross  connections  when  proper  safe- 
guards are  provided.  One  State  doubted  the  advisability  of  per- 
mitting the  use  of  any  cross  connection,  while  another  State  did 
not  approve  any  but  believed  the  complete  elimination  of  cross 
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connections  could  not  be  enforced.  Six  States  that  replied  gave 
no  opinion  in  approval  or  disapproval  regarding  cross  connections. 
It  is  a  surprising  thing  that  many  of  the  nine  States  permitting  or 
approving  cross  connections  seemed  to  make  no  distinction  in  their 
policy  between  a  cross  connection  joining  the  public  water  supply 
and  a  system  for  fire  protection  only^  and  a  connection  joining  the 
public  water  supply  to  an  unsafe  private  or  industrial  water  supply. 

Eleven  States  gave  accounts  of  a  total  of  20  outbreaks  of  typhoid 
fever,  dysentery,  or  gastro-enteritis,  11  of  which  were  caused  by 
cross  connections,  4  due  to  by-passes,  and  5  due  to  the  use  of  emer- 
gency intakes.  These  reported  examples  of  disease  outbreaks  known 
to  have  been  caused  by  use  of  cross  connections,  by-passes,  or  emerr 
gency  intakes  are  very  largely  incomplete,  as  numbers  of  instances 
of  such  outbreaks  other  than  reported  by  the  questionnaire  replies 
are  known  to  the  committee  members.  In  some  of  the  reported  out- 
breaks due  to  cross  connections,  a  single  check  valve,  in  addition  to 
a  gate  valve,  had  been  provided.  Only  one  instance  was  given  where 
leakage  had  been  detected  through  two  check  valves  at  the  same  time. 

The  complete  replies  to  a  previous  questionnaire  (regarding  only 
cross  connections)  which  had  been  circulated  in  1918  were  made 
available  to  the  committee,  and  it  is  believed  that  the  summary 
of  the  replies  obtained  then  is  worthy  of  present  consideration. 
Thirty-three  States  and  one  Canadian  Province  sent  replies  to  the 
questionnaire  concerning  the  existence  of  specific  regulations  with 
respect  to  cross  connections  and  the  State's  attitude  regarding  the 
use  of  such  connections  with  double  check  valves.  Replies  to  a 
similar  questionnaire  were  also  received  from  10  of  the  largest 
American  cities. 

There  were  two  States  that  had  specific  legislation  regarding  cross 
connections  at  that  time,  one  permitting  their  installation  under  cer- 
tain safeguards  and  the  other  requiring  a  notice  to  the  public  when- 
ever a  cross  connection  is  used.  Thirty-one  States  and  one  Province 
had  no  specific  law  or  regulation  relating  to  the  installation  or  use 
of  cross  connections.  Eighteen  States  approved  or  permitted  a 
cross  connection  to  be  installed  and  maintained  under  certain  pro- 
visions, while  12  States  and  one  Province  did  not  approve  or  permit, 
as  far  as  possible,  any  cross  connection  whatever.  Three  States  gave 
no  definite  or  clear  opinion. 

The  replies  from  the  10  large  cities  are  es]>ecially  noteworthy,  for 
although  only  three  had  specific  regulations  or  ordinances  against  the 
use  of  cross  connections,  they  were  all  emphatically  opposed  and 
unanimously  refused  to  permit  any  cross  connection  whatever  with 
their  public  water  supply. 
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C0NGLU810K8  OF  THE  Committee  on  Cross  Connections,  Bt-Passbs, 
AND  Emergekct  Intakes  ON  PuBuc  Watbr  Suffwes. 

The  committee  on  cross  ooimections,  by-passes,  and  emergency 
intakes  on  public  water  supplies,  after  several  meetings  and  full 
consideration,  recommends  the  adoption  of  the  following  definitions 
and  principles : 

a.    Cbosb  Connkctions. 

Definition.  A  orogs  connection  is  a  physical  arrangement  whereby  a  public 
water  supply  system  is  connected  with  another  water  supply  system,  either 
public  or  private,  in  such  a  manner  that  a  flow  of  water  into  such  public 
water  supply  system  from  such  other  water  supply  system  is  possible. 

Principle  No.  1.  No  cross  connections  should  be  established  or  maintained 
between  the  public  water  supply  system  and  any  other  water  supply  system, 
private  or  public,  unless  both  water  supplies  are  of  safe  sanitary  quality  and 
both  supplies  and  the  connection  thereof  have  received  the  approval  of  the  State 
health  department. 

Principle  No.  2.  In  cases  where  it  is  necessary  or  advisable  to  supplement 
an  impure  private  water  supply  with  the  public  water  supply  distributed  In 
the  same  piping  system,  the  public  supply  must  be  made  available  by  deUver- 
ing  it  into  a  cistern  suction  well  or  elevated  tank,  at  an  elevation  above  the  high 
water  line  of  such  cistern,  suction  weU,  or  tank. 

RECOMMENDED    MODITICATIONS    OF    ABOVE    PRINCIPMJS    FOR    TEMPORARY 
APPUCATIOK   UNDER  EXCEPTIONAL  CIRCUMSTANCES. 

While  the  committee  is  of  the  opinion  that  full  safety  demands 
such  complete  separation  of  the  public  water  supply  system  from 
other  water  supply  systems  delivering  impure  water,  the  committee 
recognizes  the  relative  degree  of  safety  which  can  be  provided  by 
suitable  check  valve  installations  on  connections  between  a  public 
water  supply  and  a  piping  system  used  for  fire  protection  only. 

The  committee  is  cognizant  of  the  fact  that  such  connections  may 
be  proper  and  reasonable  under  certain  conditions,  and  desires  to 
express  the  following  requirements  which  should  be  met  in  making 
and  maintaining  such  installations : 

1.  Such  connections  should  not  be  permitted  where  the  available 
public  water  supply  or  private  fire  protection  supply  is  adequate 
for  fire  protection  purposes. 

2.  That  the  fire  protection  piping  system  shall  not  be  connected 
with  any  other  piping  system  upon  or  within  the  property  served, 
and  that  there  shall  be  no  outlet  from  such  fire  protection  piping 
system  except  through  sprinkler  head,  fire  plugs,  and  hose  connec- 
tiona  This  requirement  is  intended  to  prevent  a  flow  through  check 
valves,  except  at  times  when  a  sprinkler  head,  fire  plug,  or  hose  con- 
nection is  open. 
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3.  The  oross-connection  shall  be  equipped  with^  such  devices  as 
can  most  effectually  prevent  an  inflow  of  water  from  the  fire  pro- 
tection system  to  the  public  water  supply  system. 

4.  The  committee  is  of  the  opinion  that  the  most  efficient  and  de- 
pendable  device  developed  up  to  date  (aside  from  the  method  de- 
scribed in  principle  No.  2  above)  is  the  check  valve  installation 
recommended  by  the  associated  factory  mutual  fire  insurance 
companies  of  Boston,  Mass.,  consisting  of  two  gate  valves  with  indi- 
cator posts,  two  check  valves  of  the  factory  mutual  type,  with  drip 
cocks  and  gauges  for  testing,  an  alarm  valve  equipped  with  a  record- 
ing pressure  gauge,  a  by-pass  meter  around  the  alarm  valve,  all  to 
be  placed  in  a  vault  of  water-tight  constructions  accessible  to  ready 
inspection. 

5.  A  systematic  test  inspection  of  the  cross  connection,  including 
periodic  examination  of  the  interior  of  the  check  valves  by  the 
department  in  charge  of  the  public  water-supply  system,  must  be 
provided,  without  which  inspections  the  installations  of  the  cross 
connection  would  be  a  highly  dangerous  health  menace.  The  inspec* 
tion  must  therefore  be  made  reliable,  thorough,  and  responsible. 

6.  The  committee  views  as  a  self-evident  requirement  that  in  every 
case  where  a  cross  connection  is  being  considered  for  approval  a 
thorough  investigation  will  be  made  as  to  local  conditions  and  as 
to  the  necessity  and  advisability  of  the  cross  connection,  and  that 
the  local  municipal  officials  will  be  made  fully  acquainted  with  the 
circumstances  and  given  due  opportunity  for  presenting  their  views. 

B.  Bt-Pabbe6. 

Definition :  A  by-pass  is  a  physical  arrangement  whereby  water  may  be  di- 
verted around  any  feature  of  a  purification  process  of  a  public  water  sam>Iy. 

Prindpie  No.  1.  No  by-pass  should  be  established  or  maintained  wherry 
water  may  be  diverted  around  any  feature  of  a  purification  process  of  a 
public  water-supply  system,  provided  that  with  the  specific  approval  of  the 
State  department  of  health  by-passes  may  be  permitted  around  primary  sedi- 
mentation basins,  aerators,  or  mixing  chambers. 

APPLICATION  RECOMMENDED. 

Where  there  are  existing  by-passes,  except  as  provided  above,  the 
correction  should  be  obtained  by  the  complete  removal  of  the  by- 
passes or  the  removal  of  a  section  of  the  by-pass  piping. 

C.  Emergency  Intakes. 

Definition:  An  emergency  intake  is  an  intake  or  other  device  capable  of 
introducing  water  into  the  public  water-supply  system  from  a  source  of  supply 
which,  because  of  its  unsafe  characteristics,  has  not  been  approved  for  ordinary 
use  by  the  State  department  of  health. 

Principle  No.  1.  No  emergency  intake  should  be  established  or  maintained  in 
connection  with  a  public  water-supply  system. 
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APPLICATION  RECOMMENDED. 

Where  emergency  intakes  are  existing  and  where  the  regular  water 
supply  is  adequate  and  the  emeigency  intake  can  be  safely  removed, 
the  emergency  intake  should  be  completely  taken  out  so  as  to  be 
unayailable  for  use. 

Where  the  regular  water-supply  fifystem  is  not  adequate  and  the 
maintenance  of  an  emergency  intake  is  condusiyely  necessary,  it  is 
obvious  that  such  intakes  must  be  continued,  but  should  be  under  the 
complete  supervision  of  the  State  department  of  health,  so  that  the 
intakes  will  not  be  used  except  under  conditions  constituting  an 
emergency.  During  the  continuance  of  the  emergency  intake,  the 
State  department  of  health  should  make  every  effort  to  obtain  the 
enlargement  of  the  existing  water  supply  plant,  so  that  the  emergency 
intake  may  be  removed  at  the  earliest  possible  time. 

For  the  maintenance  of  an  emergency  intake,  under  the  above- 
mentioned  circumstances,  the  following  safeguards  should  be  adopted 
and  enforced: 

1.  (a)  The  water-tightness  of  the  valve  on  the  emergency  intake 
c(»mection  should  be  tested  and  the  valve  sealed  by  the  State  depart- 
ment of  health  or  (b)  the  valve  should  be  sealed  and  a  section  of 
the  intake  piping  should  be  removed,  making  it  necessary  to  replace 
the  pipe  section  before  the  intake  is  available. 

2.  Provision  must  be  made  for  the  chlorination  of  any  water  taken 
through  the  emergency  intake  before  delivery  is  possible  to  the 
distribution  system. 

3.  Whenever  it  becomes  necessary  to  open  the  emergency  intake, 
the  waterworks  official  must  give  immediate  notice,  if  at  all  possible, 
preliminary  to  the  opening  of  the  intake,  to  the  public  affected  and 
to  the  State  and  local  health  officials.  The  disinfection  equipment 
should  be  placed  in  service  immediately,  and  a  warning  given  to  boil 
all  water  used  for  drinking  and  domestic  purposes.  Such  warning 
should  be  continued  until  the  emergency  intake  is  again  closed  and 
sealed,  and  the  water  supply  system  cleansed  and  declared  safe  by  the 
State  health  department. 


A  motion  was  made  by  Mr.  J.  F.  Jackson,  Connecticut,  seconded 
by  Mr.  E.  S.  Tisdale,  West  Virginia,  to  have  the  report  adopted  and 
printed  as  the  action  of  the  conference,  and  copies  sent  to  the  various 
State  sanitary  engineering  divisions  and  to  the  fire  underwriters 
associations.    The  motion  was  adopted. 

Mr.  J.  I.  Connolly  presented  the  following  paper : 


EPIDEMICS  FROM  STEAMBOAT  WATER  SUPPLIES. 


A  public  health,  problem  that  has  thus  far  remained  unsolved, 
even  though  it  is  ofttimes  of  very  great  importance,  is  the  prevention 
of  epidemics  of  disease  caused  by  unsafe  water  supplies  on  vessels. 
Numerous  epidemics  in  the  past  have  been  attributed  by  common 
opinion  to  such  causes,  and  a  few  have  been  carefully  investigated 
and  the  source  of  the  infection  proven  to  be  the  use,  for  drinking 
purposes,  of  contaminated  water  supplies  on  shipboard. 

The  continued  existence  of  these  dangers  to  the  public  health,  is 
both  a  disgrace  to  our  civilization  and  a  challenge  to  our  healtii 
authorities,  both  State  and  National,  to  strike  at  the  root  of  the 
evil  and  forever  eradicate  it.  Such  a  task  is  not  one  to  be  lightly 
essayed,  in  view  of  the  many  difficulties  to  be  surmounted.  The 
seriousness  of  the  problem  is  more  apparent  when  we  consider  the 
large  proportion  of  cases  among  those  who  might  be  exposed,  c<Hn- 
pared  with  most  epidemics  of  water-borne  diseases  from  other 
sources.  In  a  number  of  instances,  particularly  those  where  epi- 
demics originated  from  the  use  of  contaminated  drinking  water  on 
excursion  steamers,  as  many  as  60  per  cent  of  all  the  passengers  were 
made  ill.  When  the  passengers  are  changed  every  day  or  so  the 
large  number  that  may  be  exposed  can  scarcely  be  realized. 

Thus,  for  instance,  a  serious  epidemic  was  traced  last  year  to  an 
excursion  steamer  on  the  Mississippi  River,  which  carried  98,000 
passengers  during  the  four  or  five  summer  months  that  it  was  in 
operation.  Another  excursion  steamer,  to  which  another  equally 
serious  epidemic  was  traced  in  the  summer  of  1920,  is  operated  the 
year  around,  traveling  the  whole  length  of  the  Mississippi  from 
St.  Paul,  Minn.,  in  the  simmier  time,  to  New  Orleans  in  the  winter, 
and  carries  in  the  neighborhood  of  200,000  passengers  during  the 
year.  It  is  estimated  that  16,000,000  passengers  are  carried  annually 
on  the  Great  Lakes  vessels  alone,  of  which  about  9,000,000  are  ferry 
passengers  who  use  no  drinking  water. 

But  the  ill  effects  are  not  confined  simply  to  the  large  numbers  in- 
fected on  the  boats,  for  the  germs  are  carried  in  the  bodies  of  the 
victims  the  whole  length  and  breadth  of  this  great  land,  to  start 
innumerable  new  foci  of  infection  wherever  they  may  go.  Therefore 
the  problem  is  one  which  interests  not  only  the  cities  and  States  on  the 
waterways,  which  naturally  feel  the  most  severe  and  immediate  re- 
sult of  such  epidemics,  but  also  every  city,  town,  and  village  to  which 
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a  traveler  might  come,  bearing  in  his  body  the  seeds  of  disease, 
poverty,  and  death. 

The  magnitude  of  the  problem  consists,  not  alone  in  the  number  of 
vessels  and  passengers  concerned  and  the  extent  to  which  the  effects 
of  epidemics  may  ramify  to  the  farthest  comer  of  our  country,  but 
also  in  the  difficulty  experienced  in  securing  the  substitution  of  safe 
water  supplies  for  the  dangerous  ones  responsible  for  these  epidem- 
ics. The  fact  that  the  boats  are  sailing  upon  water  makes  the  tempta- 
tion to  procure  drinking  water  from  directly  overboard  through  the 
sea  oocks  of  the  vessel  one  not  always  easy  to  resist.  The  surprising 
ignorance  and  almost  criminal  apathy  in  regard  to  sanitary  require- 
ments displayed  by  the  crews  of  vessels  is  often  the  cause  of  trouble, 
as  this  indifference  leads  to  the  misuse  or  the  failure  to  use  the  safe- 
guards for  the  water  supply  that  may  be  provided.  It  may  sound 
unbelievable  to  those  accustomed  to  dealing  in  sanitary  matters,  but 
I  can  assure  you  that  the  engineer  having  charge  of  the  purification 
of  Mississippi  River  water  for  drinking  purposes  on  one  of  the  vessels 
causing  epidemics  last  year  told  me  that  water  purified  itself  natu- 
rally in  flowing  a  distance  of  60  feet,  so  that  untreated  river  water 
taken  60  feet  below  a  sewer  outlet  was  perfectly  safe  to  drink,  and 
that  he  himself  always  drank  untreated  river  water.  Certainly  the 
water  he  was  furnishing  to  the  passengers  showed  that  he  was  put- 
ting his  theories  regarding  the  uselessness  of  purification  into  prac- 
tice. When  he  started  working  on  the  river,  he  had  had  various  stom- 
ach and  intestinal  disorders,  he  admitted  upon  further  questioning, 
but  he  didn't  attach  any  significance  to  them  in  connection  with  the 
drinking  water. 

Where  water  is  taken  from  the  river  or  lake  upon  which  the  ship 
plies,  no  words  can  be  too  strong  in  condemnation  of  the  use  of 
such  a  man  to  oversee  its  purification-  Even  when  there  is  em- 
ployed as  engineer  of  the  vessel  a  man  who  is  properly  trained  in 
water  purification  and  who  realizes  the  responsibility  devolving 
upon  him  in  regard  to  it,  when  an  emergency  arises  his  first  care  in 
practically  all  cases  will  undoubtedly  be  for  his  engines,  and  the 
water  treatment  will  receive  but  scant  attention.  Therefore  it  is 
important  to  secure  for  ships,  using  such  water  supplies,  some 
form  of  purification  apparatus  that  will  be  automatic  and  fool- 
proof in  its  operation,  so  as  to  give  a  safe  water  at  all  times  with 
a  minimum  of  attention. 

Nor  are  these  the  only  considerations,  for  the  question  of  the 
initial  cost  of  treatment  apparatus,  the  cost  of  operating  it,  and 
the  difficulty  of  always  providing  sufficient  quantity  without  hav- 
ing recourse  to  contaminated  sources  are  sometimes  important.  Not 
dismayed  by  the  enormity  of  the  problems  involved,  however,  the 
various  State  departments  of  health  and  the  United  States  Public 
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Health  Service,  cooperating  with  each  other,  are  now  taking  prac- 
tical and  energetic  steps  toward  removing  this  danger.  That  ttie 
sanitary  authorities  are  not  making  a  mountain  out  of  a  molehill, 
nor  seeking  to  interfere  where  intervention  is  not  necessary,  I  pro- 
pose to  show  by  a  brief  consideration  of  a  few  epidemics  traced 
by  competent  investigators  to  the  use  of  contaminated  water  sup- 
plies on  shipboard. 

In  the  last  dozen  years,  more  and  more  attention  has  been  given 
to  these  matters.  In  1909  Surg.  J.  O.  Cobb,  of  the  United  States  . 
Public  Health  Service,  in  the  Journal  of  the  American  Medical  Asso- 
ciation, called  attention  to  the  high  typhoid  rates  among  sailors  and 
to  the  contamination  of  their  drinking  water  as  its  cause.  In  the 
second  report  of  the  Lake  Michigan  Water  Commission,  Surg.  G.  H. 
Young,  of  the  United  States  Public  Health  Service,  reported  an 
investigation  of  typhoid-fever  rates  among  crews  of  Great  Lakes 
vessels,  attributing  the  high  rates  to  contamination  of  water.  The 
fact  was  brought  out  that  water  of  the  Great  Lakes,  Which  was  used 
untreated,  caused  a  higher  typhoid  rate  on  these  steamers  than 
existed  on  river  or  coastwise  vessels,  where  the  water  had  to  be 
filtered  or  taken  from  a  supply  on  shore. 

One  of  the  earliest  epidemics  resulting  from  using  contaminated 
drinking  water  aboard  ships  to  attract  widespread  attention  occurred 
in  1907,  when,  during  one  short  period  of  a  smnmer  cruise  of  a 
Great  Lakes  vessel,  77  cases  of  typhoid  fever  developed  from  this 
cause. 

In  July  and  August  of  1912  an  outbreak  of  gastrointestinal  dis- 
turbances and  of  typhoid  fever  occurred  at  Clinton,  Iowa,  and  in 
the  neighboring  cities  of  Davenport,  and  Sabula,  Iowa,  and  Albany, 
Savanna,  and  Quincy,  111.  This  epidemic  was  carefully  investigated 
by  Surg.  L.  L.  Lumsden,  of  the  United  States  Public  Health  Service, 
and  Dr.  H.  E.  Sugg,  the  health  officer  of  Clinton. 

Their  studies  showed  conclusively  that  the  outbreak  was  caused  by 
infection  contracted  from  some  source  during  an  excursion  on  the 
Mississippi  River  on  July  29,  1912,  abroad  the  steamer  G.  W.  R^ 
There  were  1,550  passengers  from  the  cities  and  towns  named  on  the 
excursion,  some  of  whom  took  their  own  lunches  and  beverages  with 
them.  Others  ate  and  drank  at  various  restaurants  and  lunch  rooms 
in  Davenport,  but  no  large  proportion  ate  or  drank  at  any  one  place. 
Eight  hundred,  or  approximately  one-half  the  passengers,  became  ill 
after  their  return  from  the  trip,  however,  and  four  died,  so  atten- 
tion was  directed  to  things  consumed  on  the  boat.  By  tracing  the 
movements  of  the  victims  and  others,  and  ascertaining  what  and 
where  they  ate  and  drank,  it  was  shown  that  those  who  had  gone  to 
Davenport  but  did  not  return  on  the  boat  were  not  made  sick,  while 
all  the  victims  who  were  interviewed  in  the  course  of  the  investiga- 
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tion  gave  a  history  of  drinkmg  water  during  the  return  trip  from 
Davenport  on  the  boat  and  none  of  those  who  drank  no  water  aboard 
were  taken  sick. 

Attention  being  thus  directed  to  the  drinking  water,  it  was  found 
that  it  had  been  much  more  turbid  just  as  the  steamer  left  Daven- 
port than  it  had  been  before  reaching  that  city.  Furthermore,  two 
passengers  saw  a  deck  hand  manipulating  the  valves  of  the  water 
storage  tank  on  the  upper  deck,  and  one,  who  was  seated  against  this 
tank,  heard  water  running  into  it,  all  while  the  steamer  was  lying  at 
Davenport,  at  the  foot  of  Brady  Street,  in  such  a  position  that  the 
water  intake  must  have  been  within  20  feet  of  the  outlet  of  the  Brady 
Street  sewer.  Upstream  from  this  spot  several  other  sewers  also 
discharged  within  a  short  distance. 

The  investigation  cleared  of  suspicion  all  of  the  foods  and  bever- 
ages taken  aboard  the  steamer  by  the  excursionists,  the  sandwiches, 
ice  cream,  and  drinks  sold  aboard  the  steamer,  and  the  ice  used  for 
cooling  the  water,  and  fixed  the  responsibility  for  the  outbreak  upon 
the  drinking  water  obtained  thus  at  Davenport  in  close  proximity 
to  the  sewer  outfalls. 

The  apparatus  for  supplying  the  water  on  the  boat  consisted  of  a 
piping  system  and  a  Lynn  stone  filter,  but,  according  to  the  state- 
ments made  by  passengers  that  the  water  from  the  pipes  sometimes 
contained  small  twigs  and  bits  of  trash  that  couldn't  possibly  have 
passed  through  the  pores  of  the  filter,  the  water  was  either  by-passed 
around  the  filter,  or  the  filter  stone  was  broken,  permitting  unfiltered 
water  to  be  delivered  by  it 

In  September,  1913,  a  party  of  300  people  chartered  the  steamer 
Rochester  on  Lake  Erie  for  a  trip  from  Buffalo  to  Put  in  Bay  and 
Detroit  and  return,  to  attend  the  Perry  Centennial  Celebration.  An- 
other party,  122  in  number,  on  the  steamer  Greyhound^  followed 
the  same  itinerary  and  attended  the  same  meetings  at  the  same  times. 

Out  of  the  235  of  the  300  members  of  the  Rochester  party,  from 
whom  reports  were  secured,  there  were  122  cases  of  gastroenteritis, 
42  of  typhoid,  and  five  deaths.  The  Greyhound  party  furnished  a 
valuable  control  in  investigating  this  epidemic,  since  only  14  light 
cases  of  diarrhea  occurred  during  and  after  the  trip. 

Careful  inquiry  on  all  points,  made  by  Passed  Asst.  Surg.  Hugh 
de  Valin,  of  the  United  States  Public  Health  Service,  showed  no 
probability  of  the  causative  infection  having  been  acquired  on  shore 
at  any  of  the  places  visited.  During  the  entire  season  there  had  been 
more  or  less  persistent  diarrhea  among  the  crew  of  the  Rochester^ 
together  with  four  cases  of  typhoid  fever,  one  of  whom  died.  In- 
quiry into  the  times  of  taking  in  water  for  drinking  purposes  aboard 
the  Rochester  revealed  the  fact  that  twice  during  the  trip  water  was 
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taken,  without  purification,  from  very  dangerous  and  highly  polluted 
sources,  one  not  far  below  the  Detroit  sewers,  and  on  several  other 
occasions  from  places  where  the  water  was  sufficiently  contaminated 
to  be  imsafe. 

All  data  pointed  to  the  water  supply  used  aboard  the  Rochester 
as  being  responsible  for  both  the  crew's  illness  and  for  the  extensive 
epidemic  among  the  passengers.  It  is  possible  that  the  direct  mode 
of  transmission  was  by  one  of  the  crew,  himself  made  ill  by  the  water, 
passing  the  germs  on  to  the  passengers  through  the  medium  of  food, 
yet  the  highly  polluted  water,  used  at  least  some  of  the  time  by  these 
people  while  on  the  ship,  was  undoubtedly  directly  responsible  for 
part  of  their  illness. 

In  August,  1913,  the  U.  S.  S.  Gopher^  assigned  to  the  State  of 
Minnesota  for  use  as  a  naval  training  ship,  took  on  a  company  of 
naval  militiamen  and  made  a  cruise  in  Lakes  Michigan  and  Su- 
perior. Of  the  men  aboard,  102  were  from  Duluth  and  41  were  from 
Pine  City,  Minn.  During  the  cruise,  and  commencing  about  five 
days  after  starting,  60  per  cent  of  the  whole  ship's  company  suffered 
from  gastrointestinal  disturbances,  and  three  cases  of  typhoid  de- 
veloped in  the  Pine  City  detachment.  A  larger  percentage  of  the 
men  from  Pine  City  were  affected  than  of  those  from  Duluth.  The 
Pine  City  men  were  for  the  most  part  newly  enlisted,  whereas  the 
majority  of  the  Duluth  men  had  been  on  similar  cruises  before  and 
had  become  more  or  less  immune. 

Careful  inquiry  was  made  by  Passed  Asst.  Surg.  Hugh  de  Valin 
and  the  Minnesota  State  Board  of  Health  relative  to  the  food,  milk, 
water,  etc.,  used  ashore  at  the  various  ports  visited.  No  large  pro- 
portion ate  or  drank  at  any  one  place  ashore,  so,  as  the  character  of 
the  outbreak  pointed  to  a  common  source  of  infection,  the  trouble 
was  sought  aboard  ship.  No  outbreaks  of  similar  diseases  had  oc- 
curred in  any  of  the  places  called  at  by  the  ship  nor  in  the  home 
cities  of  the  men. 

The  food,  milk,  and  ice  used  aboard  the  Gopher  were  investigated 
and  found  to  be  pure,  and  other  people  using  these  same  products 
were  not  subjected  to  such  outbreaksL  Search  was  made  for  a  pos- 
sible typhoid  carrier  among  the  crew,  but  none  was  found.  By  a 
process  of  elimination  all  possible  sources  of  infection  were  disposed 
of  except  the  water  supply.  This  was  found  to  have  been  taken 
untreated  from  the  two  lakes  through  the  same  pipe  line  and  pump- 
ing system  that  was  used  for  washing  down  the  decks,  often  in 
grossly  polluted  harbors.  Water  for  washing  purposes  in  the  toilets 
did  not  come  from  the  storage  tanks,  but  was  continuously  pumped 
from  directly  overboard,  e\ien  when  in  harbor.  The  dangers  of  this 
practice  are  shown  by  the  fact  that  several  admitted  having  drunk 
water  from  the  faucets  supplying  water  intended  solely  for  washing. 
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Water  was  taken  into  the  storage  tanks  in  several  grossly  polluted 
places,  notably  between  Chicago  and  Milwaukee,  near  shore,  where 
the  sewage  of  Bacine,  Kenosha^  Milwaukee,  and  other  cities  is  dis- 
charged directly  into  the  lake,  and  also  4:  miles  from.  Two  Harbors, 
Minn.  The  men  remarked  about  the  difference  in  the  appearance  of 
the  water  aa  they  passed  f nxn  Lake  Michigan  into  Lake  Superior. 
As  a  result  of  the  investigation  the  responsibility  was  fixed  upon 
the  water  supply  as  the  cause  of  the  epidemic. 

That  the  action  of  the  engineer  of  this  vessel  in  taking  in  water 
near  polluted  harbors  is  not  an  isolated  instance  is  evidenced  by  the 
fact  that  a  severe  epidemic  among  the  crew  of  another  vessel  was 
caused  by  taking  in  water  when  only  5  miles  from  Two  Harbors 
during  the  same  year. 

Another  epidemic  of  large  proportions  occurred  the  same  month 
that  the  outbreak  on  the  Gopher  took  place.  The  Huron^  plying 
between  Cleveland,  Ohio,  and  Sault  Ste.  Marie,  Mich.,  was  involved 
in  an  epidemic  wherein  150  passengers,  or  about  50  per  cent  of  the 
total  number  aboard,  were  made  sick.  Most  of  the  illness  was  in  the 
nature  of  gastro  enteritis,  but  there  were  seven  typhoid  cases  and  one 
death  resulting  from  the  outbreak.  The  ship  started  from  Cleve- 
land, took  on  unpurified  water  in  the  western  end  of  Lake  Erie, 
where  the  contamination  of  the  water  by  the  sewage  of  Detroit  and 
other  cities  makes  this  a  dangerous  practice,  then  passed  up  the 
river  and  took  water  at  various  places  in  Lake  St.  Clair  and  Lake 
Huron.  Curiously,  the  passengers  who  boarded  the  ship  at  the 
points  first  touched  and  made  the  round  trip  were  about  the  only 
ones  affected,  as  very  few  of  those  who  came  aboard  at  the  various 
Canadian  stops  on  the  return  trip  from  Sault  Ste.  Marie  were  made 
sick. 

The  outbreak  clearly  had  a  common  source,  and  since  the  pas- 
sengers came  from  widely  separated  points  by  various  routes  and 
no  similar  epidemics  existed  at  the  starting  point  nor  at  any  of  the 
points  touched  en  route,  it  was  evidently  due  to  something  on  the 
ship.  The  only  place,  other  than  on  shipboard,  that  could  have  been 
a  common  source  of  infection  was  the  hotel  in  Sault  Ste.  Marie  where 
all  had  dinner,  but  this  was  ruled  out  by  the  fact  that  the  epidemic 
was  in  full  swing  before  they  reached  this  city. 

Consequently  the  food,  milk,  ice,  and  water  used  on  the  ship  were 
investigated  by  Passed  Asst.  Surg.  Hugh  de  Valin  and  Asst.  Surg. 
Joseph  Bolton,  of  the  United  States  Public  Health  Service.  As  a 
result  of  their  efforts,  the  responsibility  was  again  fixed  upon  the 
drinking  water  supply.  It  was  found  that  no  record  was  kept 
of  the  times  when  the  drinking  water  tanks  were  filled  and  that' 
they  might  be  filled  anywhere;  also  that  water  for  washing  in  the 
toilet  rooms  was  pumped  continuously,  in  grossly  polluted  harbors 
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as  well  as  in  the  middle  of  the  lakes,  through  the  same  intake  and 
piping  system  as  used  for  the  drinking  water.  Between  the  diiances 
of  contaminating  the  drinking  water  thus  and  having  passengers 
drink  water  from  the  faucets  furnishing  this  wash  water,  trouble 
was  sure  to  develop.  Inquiry  divulged  the  fact  that  smaller  out- 
breaks of  diarrhea  had  occurred  more  or  less  frequently  among  pas- 
sengers, prior  to  this  one  which  was  investigated,  while  a  number 
of  the  crew  gave  histories  of  persistent  diarrhea  during  the  entire 
season. 

In  the  summer  of  1916,  an  .outbreak  of  typhoid  fever  which  oc- 
curred among  the  crew  of  a  Government  dredge  at  work  in  the 
Mississippi  River  just  below  the  dam  between  Minneapolis  and  St. 
Paul  was  investigated  by  the  Minnesota  State  Board  of  Health  and 
was  attributed  to  the  use  for  drinking  purposes  of  raw  Mississippi 
River  water,  freshly  contaminated  by  Minneapolis  sewage. 

During  the  summer  of  1920,  a  number  of  epidemics  occurred  all 
along  the  course  of  the  Upper  Mississippi  from  St.  Louis  to  St 
Paul,  Minn.  These  epidemics  were  investigated  by  numerous  local 
health  authorities  as  well  as  by  the  representatives  of  the  health 
department  of  the  States  affected  and  by  the  United  States  Public 
Health  Service. 

As  in  the  cases  already  cited,  all  the  possible  sources  of  infection 
were  considered,  and  as  fast  as  each  was  found"  guiltless  it  was  elimi- 
nated. Attention  was  early  called  to  the  water  supplies  of  excursion 
steamers  by  the  fact  that  all  the  sufferers  went  on  excursions  on  one 
of  two  boats — the  Capitol  and  the  G.  TF.  HUl — and  by  the  similarity 
of  the  outbreaks  to  one  which  occurred  at  Red  Wing,  Minn.,  in  1917 
and  was  traced  to  the  contaminated  drinking  water  supply  of  an 
excursion  steamer,  by  the  Minnesota  State  Board  of  Health.  It  will 
be  noted  that  one  of  the  vessels  responsible  for  the  trouble  was  the 
same  one  which  caused  the  epidemic  in  1912  at  Clinton,  Iowa,  and  its 
neighborhood.  By  the  process  of  elimination  the  responsibility  was 
finally  traced  indubitably  to  the  water  supplies  of  these  two  ex- 
cursion steamers. 

The  apparatus  on  the  G.  TF.  HUl  was  essentially  the  same  as  when 
Surg.  L.  L.  Lumsden  inspected  it  in  1912.  There  was  a  Lynn  No.  5 
filter  through  which  the  drinking  water  and  the  water  used  for 
washing  glasses  and  dishes  was  passed.  The  same  sea-cock,  intake 
pipe,  and  pump  were  used  for  the  flushing,  fire7fighting  system,  and 
for  the  drinking-water  system,  and  water  was  often  pumped  for 
washing  decks  while  lying  at  the  bank  of  the  river  in  close  proximity 
to  sewer  outfalls.  The  crew's  toilet  was  about  opposite  the  water 
intake,  on  the  other  side  of  the  boat,  and  not  over  30  feet  awav. 
At  the  time  of  my  inspection,  samples  of  the  raw  and  filtered 
water  were  collected.    The  bacteriological  examination,  made  by 
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fche  Minnesota  State  Board  of  Health,  showed  total  counts  of  many 
thousands  of  bacteria  at  37^  and  B.  coU  present  in  1  c.  c.  amounts 
in  both  the  raw  and  filtered  water,  and,  to  tell  the  truth,  the  filtered 
water  was  not  very  materially  improved  by  the  filtration  process. 

The  Capitol  had  a  similar  intake,  polluted  by  constant  use  at  the 
sewage-laden  levees  of  the  river  towns,  also  used  for  taking  in  drink- 
ing water  when  the  storage  tanks  were  empty.  The  crew's  toilet 
was  located  20  feet  forward  of  the  water  intake,  on  the  opposite  side  of 
the  boat.  Raw  water  was  used  at  the  soda  fountains  for  washing 
glasses  and  dishes.  A  No.  5  Lynn  filter  was  used  for  the  drinking 
water.  After  passing  through  this  filter,  the  water  went  to  one  of 
three  heating  tanks  where  it  was  supposed  to  be  boiled  for  five 
minutes. 

No  apparatus  was  provided  for  insuring  that  the  water  be  heated 
at  all,  much  less  boiled  for  any  definite  length  of  time.  After  being 
boiled  (or  not,  depending  upon  the  deck  hand  attending  to  these 
things)  this  water  left  the  tank  on  the  upper  deck  by  the  same  pipe 
that  had  supplied  it  to  the  heating  tank,  thus  permitting  the  boiled 
water  from  the  tank  to  mix  with  the  unheated  water  still  in  the  pipe, 
thereby  making  useless  the  trouble  taken  to  boil  it.  Some  idea  of  the 
care  taken  to  boil  the  water  may  be  gained  from  the  fact  that  the 
man  having  general  supervision  over  this  work  was  the  one  who  said 
that  it  was  safe  to  drink  raw  river  water  only  60  feet  below  a  sewer 
outlet. 

When  I  looked  into  the  heating  tanks  to  see  the  steam  coils  in  the 
bottom,  the  water  was  as  turbid  as  the  river,  and  had  to  be  drained 
out  of  the  tanks  before  I  could  see  the  coils.  Subsequent  investiga- 
tion showed  that  the  filter  stone  was  broken,  permitting  the  water  to 
pass  through  unfiltered,  and  the  man  in  charge  of  it  did  not  know  it. 
Bacteriological  examination  of  samples  of  this  water  was  made  also, 
which  showed  that  the  drinking  water  had  the  same  B.  coli  content 
as,  and  a  higher  total  count  on  agar  at  37°  than,  the  raw  water.  This 
high  total  count  was  no  doubt  due  to  aftergrowths  in  the  tepid  water 
of  the  tanks  after  heating. 

Still  another  epidemic  traced  to  polluted  water  supplies,  though 
not  so  conclusively  as  in  some  other  instances,  is  the  following,  traced 
by  the  New  York  State  Department  of  Health.  Ihiring  the  first 
week  of  August,  1920,  four  firemen  on  the  steamer  C,  W,  Morse^ 
plying  between  New  York  and  Albany  on  the  Hudson  River,  were 
taken  sick  with  typhoid  fever.  These  four  firemen  lived  together 
with  eight  other  firemen  on  the  boat  and  all  ate  at  the  same  mess. 
The  water  supply  used  by  these  men  showed  the  presence  of  B,  coli. 
Milk  was  used  very  little  by  the  crew  and  there  was  found  to  be  no 
evidence  against  the  milk  supply  or  other  foods.    The  tracing  of 
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the  infection  to  a  carrier  was  difficult,  as  19  food  handlers  left  the 
employ  of  the  company  during  July,  just  prior  to  the  outbreak,  and 
could  not  be  located. 

The  C.  W.  Morse  takes  its  water  supply  both  at  New  York  and 
Albany  by  connecting  street  hydrants  to  five  tanks  in  the  hold  of 
the  vessel.  From  these  tanks  the  water  is  pumped  through  pipes  to 
various  parts  of  the  boat.  The  captain  said  that  river  water  was 
never  put  into  these  tanks  and  that  it  could  be  done  only  with  diffi- 
culty by  connecting  a  fire  hose  to  the  sea  cocks.  On  the  lower  deck 
in  the  bow  of  the  boat  was  a  wooden  keg  covered  with  a  loose  board 
top,  and  to  get  the  water  a  cup  had  to  be  dipped  into  the  keg.  In 
the  boiler  room  there  was  a  water  cooler  and  another  in  the  pump 
room.    These  three  receptacles  were  used  by  the  crew. 

Samples  for  examination  were  taken  from  the  five  tanks,  from 
each  of  the  two  coolers,  and  from  the  keg.  The  result  of  the  ex- 
aminations showed  B.  coU  in  each  of  the  three  receptacles  used  by 
the  crew,  but  not  in  the  tanks.  -Unfortunately,  no  bacterial  counts 
were  made  and  the  reports  did  not  give  the  quantity  in  which  the 
B.  coli  were  found.  Another  set  of  samples,  taken  independently 
by  Dr.  Sautter,  city  health  officer,  showed  B.  coli  to  be  present  in 
one  of  the  five  tanks  also,  namely,  the  one  supplying  the  dining 
room. 

But  why  go  on?  Enough  has  been  shown  in  the  instances  cited 
to  indicate  something  of  the  seriousness  of  the  problem  and  the 
necessity  for  immediate  concerted  action.  I  would  fain  speak  of 
the  remedies  being  used,  in  order  to  offset  the  rather  lugubrious  tone 
of  this  recital  of  disease  and  death,  but  the  presentation  of  that  fea- 
ture is  reserved  for  others. 

In  conclusion,  I  wish  to  thank  all  those,  especially  the  State  sani- 
tary engineers  and  the  officers  of  the  United  States  Public  Health 
Service,  who  have  aided  in  the  collection  of  data  presented  in  the 
foregoing  descriptions. 


Mr.  I.  W.  Mendelsohn  presented  the  following  paper: 


THE  POUCY  CONCERNING  CERTIFICATION  OF  INTER- 
STATE CARRIER  WATERS. 


In  the  administration  of  the  present  policy  concerning  the  coopera- 
tive certification  of  water  supplies  used  by  common  carriers  for  drink- 
ing and  culinary  purposes  in  interstate  traffic,  several  matters  bearing 
directly  on  this  policy  have  been  noted  and  will  be  placed  before  this 
conference  for  consideration.  Before  proceeding  to  these  matters 
your  attention  is  invited  to  the  fact  that  the  two  fundamental 
premises  in  this  policy,  as  adopted  at  the  Surgeon  General's  confer- 
ence in  1919,  are — 

1.  The  sources  of  water  supplies  used  by  common  carriers  for 
drinMng  and  culinary  purposes  in  interstate  traffic  are  to  be  certified 
through  the  cooperation  of  the  State  boards  of  health,  or  similar 
State  health  bodies,  and  the  United  States  Public  Health  Service. 

2.  In  order  to  administer  the  work  effectively  it  is  necessary  that 
each  State  board  of  health  have  an  established  and  fully  functioning 
division  of  sanitary  engineering. 

Because  over  70  per  cent  of  the  water  supplies  used  by  interstate 
carriers  are  municipal  supplies,  Congress  has  expressed  itself  in  no 
uncertain  terms  that  the  quality  and  safety  of  these  water  supplies 
are  of  more  importance  to  the  State  than  to  the  carrier  and  that  each 
State  should  take  the  fullest  measures  to  insure  the  satisfactory  qual- 
ity of  its  water  supplies.  While  supervisory  powers  over  waters 
used  by  interstate  carriers  have  been  placed  in  the  Bureau  of  Public 
Health  Service,  it  has  been  the  intention  of  Congress  that  this  con- 
trol be  carried  out  by  the  service  with  the  cooperation  and  assistance 
of  every  State  board  of  health  and  that  no  organization  be  set  up  in 
competition  with  the  State  health  bodies. 

Under  the  act  of  Congress  of  1893,  full  authority  is  granted  the 
Public  Health  Service  to  prohibit  the  use  of  an  unsatisfactory  water 
supply  for  drinking  and  culinary  purposes  by  an  interstate  carrier. 
Unfortunately,  full  authority  has  not  been  granted  State  boards  of 
health  under  acts  of  State  legislatures  to  prevent  the  use  by  munici- 
palities of  water  supplies  of  questionable  purity  and  safety.  There 
are  many  water  supplies  used  by  interstate  carriers  for  drinking  and 
culinary  purposes  which  can  not  be  considered  as  free  from  the  possi- 
bility of  pollution  because  of  some  defect  in  the  waterworks  system 
or  because  of  the  unsatisfactory  operation  of  the  waterworks  plant. 
In  some  cases,  such  water  supplies  are  considered  unsatisfactory 
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by  the  State  boards  of  health  and  recommendations  are  made  to  im- 
prove the  supplies,  but  the  use  of  such  water  supplies  is  not  con- 
demned ;  in  other  cases,  such  water  supplies  are  considered  by  State 
boards  of  health  as  dangerous  to  the  health  of  the  people  and  their 
use  by  the  municipalities  condemned  until  certain  improvements  are 
made.  Accordingly,  the  situation  is  often  presented  of  a  munici- 
pality using  a  water  supply  condemned  as  unsafe  by  the  State  board 
of  health  and  of  an  interstate  carrier  prohibited  from  using  such  a 
water  supply  under  the  cooperative  certification  policy,  and  all  the 
while  the  people  of  the  municipality  are  in  greater  danger  of  disease 
outbreak  by  far  than  the  occasional  traveler  drinking  the  water.  \  As 
a  result,  a  double  standard  of  safety  and  purity  of  water  supplies  is 
now  in  existence  in  many  States,  which  is  contrary  to  the  intentions 
of  Congress  and  unfavorable  for  an  effective  administration  of  the 
certification  policy. 

Many  of  the  State  boards  of  health  desire  that  the  use  of  water 
supplies  by  interstate  common  carriers  be  prohibited  when  such  water 
supplies  have  been  found  to  be  unsafe  by  the  State  boards  of  health, 
and  all  possible  action  has  been  taken  by  them  to  stop  the  use  of  such 
waters  by  the  communities.  If  such  is  the  consensus  of  opinion  of 
this  body,  the  bureau  will  cooperate  with  you  in  enforcing  the  certifi- 
cation policy  accordingly.  What  is  desired  for  effective  administra- 
tion is  one  policy  agreed  to  by  this  conference. 

The  second  point  concerns  provisional  certificates.  There  are  a 
large  number  of  water  supplies,  which  are  not  considered  by  State 
boards  of  health  as  free  from  danger  of  contamination  due  to  imsatis- 
f actory  operation  or  some  defect  in  the  waterworks  system,  and  y^ 
such  water  supplies  are  not  considered  of  such  danger  as  to  be  con- 
demned for  use  by  communities  or  by  common  carriers.  There  are 
also  many  water  supplies  concerning  whose  safety  and  quality  suffi- 
cient data  is  not  available.  For  all  such  water  supplies  some  kind  of 
certificate  should  be  prepared,  different  from  the  "favorable"  or 
"  unfavorable  "  certificates,  so  that  proper  recognition  could  be  given 
them  in  tlie  certification  policy. 

In  view  of  these  conditions,  it  may  be  deemed  advisable  by  this 
conference  to  have  a  separate  certificate  for-  the  provisional  use  of  a 
water  supply,  the  wording  of  which  would  show  that  the  supply  was 
not  approved  because  of  certain  defects  in  the  waterworks  system, 
and  that  the  use  of  the  water  supply  could  not  be  approved  until  these 
defects  had  been  corrected. 

•  Placarding  of  condemned  water  supplies  presents  another  matter 
for  your  consideration.  The  Public  Health  Service  will  cooperate 
with  each  State  board  of  health  in  carrying  out  whatever  is  deemed 
advisable  by  the  State  board  of  health  in  such  placarding  in  the 
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State,  bearing  in  mind  that,  as  far  as  local  conditions  permit,  the 
procedure  in  all  the  States  should  be  alike.  The  use  of  placards 
generally  has  been  found  of  great  value  by  State  boards  of  health  in 
improving  their  water  supplies.  But,  from  an  administrative  view- 
point, it  has  not  been  found  advisable  nor  feasible  by  the  Publfb 
Health  Service  to  require  the  railroads  to  do  the  placarding.  This 
case  is  analogous  to  that  in  which  placards  are  placed  by  city  health 
departments  on  the  doors  of  city  homes  where  occupants  are  afSicted 
with  a  communicable  disease.  In  regard  to  placarding,  one  of  the 
suggestions  made  to  the  service  is  that  both  the  State  board  of  health 
and  the  United  States  Public  Health  Service  should  be  mentioned 
on  the  placard  as  condemning  the  supply ;  another,  that  placards  be 
forwarded  by  the  State  board  of  health  to  the  railroad  station  agents 
with  the  request  that  they  be  affixed  over  the  taps  at  the  station. 
From  an  administrative  viewpoint,  it  would  seem  preferable  that 
placards  stating  that  the  water  supply  was  unsafe  and  its  use  on  cars 
in  interstate  traffic  was  prohibited  by  order  of  the  State  board  of 
health  and  the  United  States  Public  Health  Service  be  forwarded  by 
the  State  boards  of  health  to  the  station  agents  with  the  request  that 
they  be  placed  over  the  station  taps. 

You  will  be  interested  to  know  that  the  American  Railway  Asso- 
ciation, with  a  membership  comprising  over  600  of  the  railroads  of 
this  country,  has  formed  a  medical  and  surgical  section  to  consider 
matters  of  health  pertaining  to  the  railroads.  Through  the  coopera- 
tion of  this  section,  the  Public  Health  Service  and  the  American 
Kailway  Association  have  agreed  that  all  passenger  cars  now  being 
constructed  shall  have  coolers  with  separate  ice  and  water  compart- 
ments and  that  all  passenger  cars  shall  be  so  equipped  by  July  1, 
1924.  From  results  already  obtained,  it  is  believed  that  the  coop- 
eration of  the  medical  and  surgical  section  of  the  American  Railway 
Association  will  prove  of  great  value  in  making  effective  the  admin- 
istration of  the  certification  policy. 

Another  matter  for  consideration  is  a  policy  for  the  supervision  of 
water  supplies  on  vessels.  Despite  the  limited  appropriation  of 
$25,000  of  the  United  States  Public  Health  Service  to  prevent  the 
interstate  spread  of  disease,  it  was  found  necessary  to  commence 
such  supervision  in  the  past  few  months  in  view  of  disease  outbreaks 
last  year  and  in  the  past  on  vessels  on  the  Great  Lakes  and  the 
Hudson  and  Mississippi  Rivers  due  to  the  use  of  polluted  waters 
on  board  for  drinking  and  culinary  purposes.  This  supervision  ex- 
tends to  all  vessels  plying  in  interstate  traffic,  and  includes  water 
supplies  obtained  ashore  and  afloat  and  water-supply  systems  on 
board'  the  vessels  used  to  furnish  water  for  drinking  and  culinary 
purposes.  Because  of  the  large  amount  of  additional  investigative 
work  involved,  it  is  deemed  advisable,  from  an  administrative  view- 
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point,  to  divide  supervision  of  vessel  waters  into  two  parts— the 
first  part,  concerning  certification  of  water  supplies  ashore,  to  be 
carried  out  in  cooperation  with  the  State  boards  of  health,  similar  to 
the  present  procedure  regarding  railroad  waters;  the  second  part, 
ooncerning  the  certification  of  vessel  water  systems  and  water  sup- 
plies obtained  afloat,  to  be  carried  out  by  the  United  States  Public 
Health  Service.  It  is  intended  to  pay  particular  attention  to  vessels 
on  the  Great  Lakes  and  the  Mississippi  River  and  its  tributaries, 
considering  first  of  all  passenger  and  excursion  vessels,  and  then 
freight  and  other  vessels  as  funds  and  personnel  permit.  The  fullest 
cooperation  of  all  the  State  boards  of  health  is  necessary  to  make  this 
supervision  effective. 

The  States  have  been  grouped  into  nine  districts  and  a  Public 
Health  Service  sanitary  engineer  placed  in  each  to  carry  out  certifi- 
cation of  railroad  and  vessel  waters.  These  sanitary  engineers,  as 
far  as  possible,  will  be  available  to  assist  the  State  boards  of  health 
in  their  districts  in  this  work  and  in  developing  the  sanitary  engi- 
neering divisions  in  those  State  boards  of  health.  In  addition  to 
these  district  sanitary  engineers,  representatives  of  the  State  board 
of  health  have  been  appointed  in  14  States  as  collaborating  sanitary 
engineers  of  the  Public  Health  Service  to  assist  the  State  boards  of 
health  temporarily  in  carrying  out  the  certification  policy  until  more 
adei^uate  appropriations  are  obtained  from  the  State  legislatures. 

Largely  as  a  result  of  the  cooperative  policy,  functioning  sanitary 
engineering  divisions  have  been  established  in  10  State  boards  of 
health  in  the  last  two  years.  At  present  there  are  35  functioning 
State  sanitary  engineering  divisions,  in  addition  to  three  other  divi- 
sions which  will  be  established  beginning  July  1,  1921.  Present 
indications  are  that  within  the  next  two  years  sanitary  engineering 
divisions  will  be  established  in  three  other  States.  Valuable  assist- 
ance has  been  rendered  practically  every  State  board  of  health  in 
improving  the  municipal  water  supplies  through  the  administration 
of  this  policy.  According  to  the  certificates  received  and  the  infor- 
mation obtained,  no  condemned  water  supplies  are  being  used  Dy 
common  carriers  for  drinking  and  culinary  purposes  in  interstate 
traffic.  The  sources  of  water  supplies  have  been  certified,  however, 
in  only  60  per  cent  of  the  cases  during  the  present  fiscal  year. 

From  the  experience  of  the  past  two  years  in  carrying  out  the 
certification  policy,  it  is  believed  that  consideration  should  be  given 
the  following  matters  to  make  this  policy  of  greater  value  to  all 
State  boards  of  health : 

1.  That  there  be  one  policy  agreed  to  by  the  State  boards  of  health 
concerning  water  supplies  of  unsatisfactory  quality  and  safety. 
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2.  That  water  supplies  which  are  not  considered  either  safe  or 
dangerous,  or  concerning  which  sufficient  data  is  not  available  be 
included  in  the  certification  policy  by  some  form  of  provisional 
certificate. 

3.  That  placards  for  prohibited  supplies  signify  the  governmental 
authority  condemning  the  water  supply  and  be  posted  through  some 
form  of  agreement  with  the  carriers. 

4.  That  some  policy  concerning  the  supervision  of  vessel  waters 
and  vessel-water  systems  supplying  water  for  drinking  and  culinary 
purposes  on  board  vessels  be  adopted. 

The  bureau  desires  your  advice  in  formulating  procedure  which 
will  solve  the  problems  presented  above. 


Mr.  Ellis  S.  Tisdale  submitted  the  following  paper : 


COOPERATION  OF  STATE  HEALTH  DEPARTMENTS  IN  THE 
CERTIFICATION  OF  INTERSTATE  WATER  SUPPLIES. 


Mankind  is  subject  to  certain  diseases,  for  the  eradication  of 
which  both  the  science  of  medicine  and  of  engineering  are  necessary. 
They  furnish,  as  it  were,  points  of  contact  for  these  two  professions. 
Notable  among  these  diseases  stand  yellow  fever,  malaria,  and 
typhoid  fever.  The  latter  disease  has  a  very  definite  rdationship  to 
drinking-water  supplies.  Probably  the  subject  of  "  interstate  water 
supplies,''  fully  as  much  as  that  of  malaria  or  typhoid  fever,  has  been 
instrumental  in  bringing  together  from  all  parts  of  the  United 
States  this  representative  body  of  sanitary  engineers.  The  first 
step  tending  toward  the  formation  of  a  State  sanitary  engineers^ 
association,  if  I  read  the  movement  rightly,  was  the  commendable 
practice  by  certain  State  health  officers  of  bringing  their  sanitary 
engineers  to  the  annual  conference  of  State  and  Territorial  health 
officers,  that  they  might  profit  by  the  engineers'  advice  on  matters 
where  the  sciences  of  engineering  and  medicine  overlapped. 

In  1919,  due  to  the  growing  importance  of  sanitary  engineering 
divisions  as  they  relate  to  this  question  of  interstate  water  supplies, 
an  invitation  went  out  to  all  States  requesting  the  presence  of  the 
sanitary  engineer  at  the  annual  conference.  That  the  subject  of 
interstate  water  supplies  is  an  important  one  is  amply  attested  by 
the  increased  consideration  being  given  to  this  subject  by  health 
officials  when  they  meet  to  discuss  their  mutual  problems.  In  1918 
and  again  in  1919  this  question  was  brought  up  at  the  annual  con- 
ference of  State  health  officers  with  the  United  States  Public  Health 
Service. 

That  the  subject  is  receiving  the  thought  which  it  merits  is  due 
probably  to  the  persistent,  untiring  efforts  of  Dr.  Allen  J.  McLaugh- 
lin, Assistant  Surgeon  General  of  the  United  States  Public  Health 
Service.  Back  of  all  movements  of  progress  in  our  history,  be  they 
of  art,  science,  or  government,  will  be  found  leaders,  men  who  by 
their  consti-uctive  thought  and  action,  have  led  the  way.  The  sani- 
tary engineers  throughout  the  United  States  have  had  such  a  leader 
in  Dr.  McLaughlin,  and  he  has  put  the  virility  and  forcefulness  of 
his  personality  into  the  problem  of  bettering  interstate  water  sup- 
plies. His  has  been  the  guiding  hand  which  is  placing  sanitary 
engineering  work  in  the  State  health  departments  on  a  higher  plane. 
For  a  long  time  this  work  of  certification  was  carried  on  in  a  way 
70 
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that  savored  of  red  tape  and  impersonality.  Of  course,  to  a  certain 
extent  this  is  unavoidable,  where  supervision  is  maintained  over  a 
large  area  like  the  whole  United  States  and  must  be  carried  on  for 
the  most  part  by  correspondence.  But  at  last  someone's  vision  and 
active  interest  has  found  a  way  to  eliminate  much  of  the  rigidity 
and  inelasticity  of  the  work  of  certifying  to  the  purity  of  these 
supplies. 

The  type  of  certificate  in  use  in  the  Treasury  Department  from 
1913,  when  interstate  water  control  was  started,  up  to  1919  was  a 
poor  instrument  for  registering  the  record  of  interstate  water  sup- 
plies. The  standard  upon  which  the  whole  scheme  of  certification 
was  based  was  that  of  bacteriological  tests  alone.  It  was  not  a 
medium  through  which  could  be  transmitted  the  mature  judgment 
of  the  engineer  investigating  and  certifying  the  water  supply.  It 
provided  no  sanitary  survey  record,  an  element  which  is  considered 
to-day  of  as  great  if  not  greater  importance  than  the  bacteriological 
content. 

The  Public  Health  Service,  desiring  to  make  the  procedure  of 
certification  more  flexible  and  in  accord  with  the  best  judgment  and 
experience  of  the  sanitary  engineers  of  the  States,  had  a  thorough 
and  detailed  investigation  made  by  representatives  of  the  service. 
During  1918  and  1919,  Dr.  F.  A.  Carmelia  and  Mr.  C.  N.  Harrub 
visited  each  State  department  of  health  and  obtained  information 
regarding  the  facilities,  the  organization,  and  personnel  of  the  sani- 
tary engineering  division  or  that  division  which  was  looking  after 
the  water  supplies  in  the  State.  Not  only  this,  they  attempted  to 
obtain  the  viewpoint  and  opinion  of  the  engineers  actually  doing 
the  certification.     Constructive  criticism  was  welcomed. 

As  a  result  of  this  very  detailed  study,  data  of  the  most  valuable 
character  was  gathered  and  correlated.  The  common  factor  in  the 
criticism  regarding  the  certification  process  seemed  to  be  the  inade- 
quacy of  the  certificate  based  upon  single  bacteriological  analyses. 

Dr.  Carmelia  very  clearly  stated,  in  outlining  future  plans  before 
the  annual  conference  in  1919,  that  sufficient  consideration  reveals 
the  unsoundness  of  the  premise  that  the  control  of  water  supplies 
should  be  standardized  for  all  States  alike  and  ac<?ordingly  also  for 
use  in  interstate  traffic  for  drinking  and  culinary  purposes. 

It  seems  to  me  that  this  whole  question  has  an  analogy  in  a  rough 
way  to  the  sanitary  privy  situation.  One  final  arbitrary  standard 
was  sought  for  years  through  patient  research  and  extensive  field 
experiments.  At  last,  in  this  field  of  rural  sanitation,  the  conclusion 
was  reached  that  we  must  rely  upon  the  judgment  of  the  engineer  as 
to  the  type  of  privy  best  suited  for  the  locality  and  situation.  With 
regard  to  the  certification  procedure.  Dr.  Carmelia  says,  in  summing 
up  his  results :  '^  It  is  impossible  to  make  arbitrary  standards  and 
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procedures  take  the  place  of  the  exercise  of  judgment  in  determining 
the  potability  of  any  given  supply.  And  judgment  comes  with  ex- 
perience. Each  water  supply  must  be  weighed  individually  on  its 
own  merits."  Thorough  consideration  given  the  problem  of  certifying 
water  supplies  also  shows  clearly  the  advisability  of  limiting  the 
cooperative  control  to  the  several  States  and  the  Public  Health  Serv- 
ice. Local  municipal  control  reporting  direct  to  the  service  makes  an 
undesirable  short  circuit  which  creates  havoc  with  the  entire  co- 
operative arrangement  between  States  and  the  Public  Health  Service. 

The  basic  future  Federal  program,  which  was  outlined  in  Dp. 
Carmelia's  paper  before  the  annual  conference  in  1919,  consisted  of 
three  important  features.  They  were:  (1)  A  sufficiently  elastic 
regulation  to  meet  the  regional  diversities  in  a  satisfactory  and  prac- 
tical requirement  for  potability.  (2)  A  definite  program  and  oflFer 
of  assistance  to  those  States  which  are  most  in  need  of  and  can  most 
profitably  take  advantage  of  such  assistance.  (3)  A  definite  plan 
whereby  the  Public  Health  Service  can  become  a  medium  of  inter- 
change of  ideas,  laws,  and  procedures  among  the  various  cooperating 
States  for  effective  coordination  of  effort  for  the  common  advance- 
ment of  water  control. 

Let  us  see  how  practical  and  workable  these  three  channels  of 
activity  have  proved  to  be.  The  revised  regulation  adopted  at  the 
1919  annual  conference  was  a  great  step  in  advance.  Its  main  pro- 
visions can  be  briefly  summarized  as  follows : 

1.  It  provides  that  the  safety  and  sanitary  quality  shall  be  based 
upon  (a)  sanitary  survey,  (6)  bacteriological  analyses,  (c)  chemical 
analyses.  Survey  and  laboratory  methods  shall  be  followed  which 
are  acceptable  to  the  Surgeon  General  of  the  Public  Health  Service. 

2.  Certificates  may  be  issued  only  by  officers  of  the  Public  Health 
Service  or  by  the  respective  State  health  departments  having  jurisdic- 
tion over  the  water  supply.    No  other  authorities  will  be  recognized. 

3.  The  period  of  certification  is  made  semiannual  in  general ;  but 
when  common  sense  and  judgment  show  the  advisability,  an  annual 
survey  and  certification  is  sufficient. 

4.  Proper  handling  of  the  water  supplies  in  placing  water  on  trains 
at  division  points  and  terminals  is  provided  for.  Also  in  all  new 
equipment,  ice  is  not  to  come  in  contact  with  water  in  the  water 
cooler. 

6.  The  regulation  is  extended  to  cover  vessel  waters  as  well  as  rail- 
way waters.  This  policy  of  certifying  vessel  waters  covers  the  entire 
United  States  and  provides  for  water  obtained  both  ashore  and  that 
furnished  by  water  supply  systems  on  board  vessels. 

The  second  feature  of  the  Federal  program  relates  to  the  work  of 
assisting  in  the  establishment  of  new  divisions  of  sanitary  engineer- 
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ing,  for  this  division  is  the  State  machinery  which  should  do  the 
actual  work  of  certification. 

The  Public  Health  Service  has  no  desire  to  set  up  a  separate  and 
duplicate  set  of  machinery  throughout  the  United  States  to  handle 
this  work  of  safeguarding  interstate  waters.  It  would  be  an  un- 
economic exp^iditure  of  funds  and  effort  It  does  desire  to  use  to 
the  fullest  extent  the  existing  State  madiinery.  The  division  of 
sanitary  engineering  in  each  State  health  department  may  well  be 
likened  to  a  link  in  the  chain  of  this  consolidated  machine,  which 
functions  to  protect  and  safeguard  the  water  supplies  used  in  inter- 
state traffic  The  links  of  the  chain  are  weak  and  ineffective  and 
allow  disease  to  creep  in  wherever  the  sanitary  engineering  divisions 
are  lacking  or  too  small  to  function  properly. 

The  position  which  the  service  aims  to  fulfill  is  to  care  for  the 
water  supplies  in  these  weak  States  and  to  demonstrate  to  the  States 
the  need  for  a  sanitary  engineering  division  and  to  strengthen  already 
existing  organizations.  How  successful  has  been  the  endeavor  in  this 
direction  during  the  year  just  passed?  Missouri,  South  Dakota, 
New  Hampshire,  Mississippi,  Georgia,  Kentucky,  and  Tennessee  have 
made  provision  for  a  sanitary  engineering  division  in  the  past  year, 
mainly  due  to  the  stimulation  and  effective  work  of  the  Public  Health 
Service  engineers.  The  first  three  named  States  will  start  the  work 
of  engineering  July  1.  The  States  of  Tennessee,  Kentucky,  and 
Georgia  for  quite  a  period  of  time  received  the  help  of  a  service 
engineer,  but  now  finance  a  full-time  engineer  themselves.  In 
Mississippi  the  engineer  was  appointed  in  October,  1920.  Thus  in 
these  seven  States  successful  demonstrations  have  been  staged.  Work 
is  now  being  carried  forward  in  Washington  and  Oregon  and  other 
Western  States  to  place  the  engineering  work  on  a  full-time  basis. 
Also  Arkansas,  Oklahoma,  Nebraska,  and  Delaware  received  con- 
siderable assistance  during  1920. 

The  third  feature  of  the  Federal  program  has  also  been  function- 
ing. The  mediiun  in  the  Public  Health  Service  for  the  bringing 
of  all  State  sanitary  engineers  into  closer  contact  is  the  ofiice  of 
corresponding  secretary  of  the  State  Sanitary  Engineers'  Asso- 
ciation, which  is  maintained  by  the  United  States  Public  Health 
Service.  The  association  is  as  yet  an  infant,  but  there  are  great 
possibilities  for  it  in  the  future,  if  all  State  health  departments 
sense  their  responsibilities  and  the  engineers  themselves  lend  their 
loyalty  and  efforts  toward  the  development  of  the  association.  I  am 
much  indebted  to  the  present  corresponding  secretary  for  help  given 
in  getting  up-to-date  information  upon  the  subject  matter  of  this 
very  paper. 
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What  are  the  fundamental  items  of  a  State  program  which  will 
match  the  Federal  program  which  was  proposed  in  1919  and  is 
being  carried  forward  with  good  promise? 

1.  The  fundamental  attitude  of  the  Public  Health  Service  must 
be  understood  and  an  expression  made  by  each  State  whether  it  will 
cooperate  along  the  lines  indicated.  This  cooperative  contract  can 
not  be  properly  carried  out  unless  each  party  understands  his  part 
to  the  contract. 

2.  The  certificate  should  be  carefully  considered  by  the  State 
health  department,  and  if  any  points  of  difference  arise  they  should 
receive  free  discussion. 

3.  Uniform  laws  should  be  adopted  in  each  State  with  regard  to 
the  railway  sanitary  code  as  promulgated  by  the  "committee  on 
health  and  medical  relief  "  at  the  annual  conference  last  year. 

4.  The  question  of  the  certification  of  vessel  water  needs  careful 
consideration  and  an  expression  made  of  the  policy  which  will  be 
adopted  by  each  State.  • 

Jjet  us  see  what  the  State  program,  consisting  of  these  four  points, 
has  to  offer  and  how  the  States  can  best  proceed  with  their  part  in 
the  cooperative  scheme.  Probably  the  greatest  factor  in  getting  the 
first  point  well  established — that  is,  a  conception  of  the  Federal  pro- 
gram and  expression  from  each  State  as  to  its  part  in  the  contract- 
has  been  the  bringing  of  the  service  engineers  and  State  engineers 
together.  It  has  been  accomplished  in  two  ways,  (1)  by  helpful 
visits  of  inspection  of  the  service  engineers  to  the  several  States  and 
(2)  by  the  coming  together  of  the  men  in  the  annual  conference 
last  year. 

The  second  point  deals  with  consideration  of  the  certificate  itself. 
Can  any.  suggestions  for  betterment  still  be  made  so  that  the  cer- 
tificate itself  or  its  issuance  will  be  even  more  practical  than  at 
present?  The  question  has  been  raised  as  to  whether  it  would  not 
be  preferable  to  express  the  bacteriological  findings  in  a  different 
manner.  At  present  the  certificate  asks  for  the  average  number  of 
B.  coll  per  100  c.c.  and  the  total  content  of  37°  C.  bacteria  perc.c. 
Would  it  not  be  better,  in  vdew  of  the  varied  conditions  both  with 
respect  to  laboratory  equipment,  personnel,  and  methods,  to  state 
the  number  of  times  that  B,  coli  are  found  present  in  1  cc,  lOcc, 
or  20  c.c.  of  the  samples  examined.  I  understand  that  the  State  of  ^ 
Kansas  has  adopted  this  way  of  reporting  the  B.  coli  content.  B 
seems  to  me  that  a  better  bacteriological  picture  would  thereby  be 
given  and  this  particular  section  of  the  certificate  improved. 

What  about  provisional  certificates?  During  March,  1921,  fo^ 
rulings  by  the  Public  Health  Service  were  issued  which  dealt  specific- 
ally with  this  question.  It  is  the  opinion  of  at  least  some  of  the  State 
engineers,  who  have  been  following  closely  the  certification  of  ^' 
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road  supplies  for  many  years,  that  these  rulings  regarding  provi- 
sional certificates  will  seriously  retard  progress.  Whereas,  formerly 
the  State  department  of  health,  through  refusing  to  issue  a  certificate, 
had  a  real  lever  with  which  to  work  to  make  safer  municipal  water 
supplies,  now  this  help  has  been  withdrawn.  Let  these  features  as  to 
the  form  of  certificate  regarding  bacterial  content  and  the  issuance  of 
provisional  certificates  receive  free  discussion.  If  State  machinery 
and  personnel  are  to  be  freely  used  in  developing  this  cooperative 
plan,  is  it  not  wise  and  fair  that  an  expression  be  obtained  from  them 
before  far-reaching  decisions  are  made  which  affect  the  States  and 
their  workf 

The  third  feature  of  the  State  program  offers  the  suggestion  that 
an  attempt  be  made  to  obtain  a  uniformity  of  laws  in  the  several 
States  with  respect  to  a  sanitary  code.  The  committee  on  health  and 
medical  relief  of  the  annual  conference  of  State  and  Territorial  health 
officers  worked  with  a  will  in  drawing  up  a  sanitary  code  which 
would  be  agreeable  and  satisfactory  alike  to  the  railroads,  to  the  Pub- 
lic Health  Service  and  to  the  States.  At  the  annual  conference  in 
1920,  this  railway  sanitary  code  was  officially  adopted.  I  understand 
that  already  five  States — ^Alabama,  Florida,  Kentucky,  Minnesota, 
and  Wisconsin — ^have  enacted  it  into  law.  The  enactment  of  the  code 
in  each  State  would  aid  materially  in  the  work  which  the  Public 
Health  Service  has  under  way  of  bettering  the  handling  of  interstate 
supplies  at  stations.  Considerable  discussion  has  arisen  in  the  past  as 
to  whom  this  duty  belonged.  The  several  district  service  engineers 
are  now  attempting  to  supervise  and  better  this  feature  of  the  work, 
especiaUy  at  the  big  terminals,  and  it  will  be  of  great  assistance  to 
have  uniform  laws  regarding  this  matter  in  all  States. 

The  sanitary  code  provides  that  unsatisfactory  waters  shall  be 
posted  in  the  stations.  I  know  in  West  Virginia  this  way  of  show- 
ing the  unsatisfactory  character  of  water  to  the  public  has  enabled 
our  department  to  make  many  improvements  otherwise  impossible. 
Even  though  there  is  a  contention  by  the  railroads  as  to  the  un- 
fairness of  placarding  a  supply  and  forbidding  its  use  on  trains 
when  the  community  still  uses  it,  I  feel  that  the  adoption  of  a  tem- 
porary provisional  certificate  allowing  the  use  of  the  water  and  not 
forbidding  it,  takes  from  us  an  effective  lever  for  bettering  munic- 
ipal supplies.  And,  as  I  understand  it,  bettering  public  water  sup- 
plies is  one  of  the  main  drives  which  the  Public  Health  Service  is 
making.  However,  each  State  should  make  clear  to  the  Public 
Health  Service  whether  the  State  desires  to  take  the  responsibility 
for  the  placarding  or  have  the  Public  Health  Service  assume  it. 

The  fourth  and  last  point  with  which  the  State  is  concerned  is 
formulating  her  program  relative  to  vessel  water  supplies.    The 
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United  States  has  been  divided  into  nine  districts  in  the  water  con- 
trol work  of*  the  Division  of  Domestic  Quarantine.  A  service  sani- 
tary Engineer,  is,  or  will  be,  assigned  to  each  of  these  districts. 
Supervision  of  water  systems  on  board  vessels  comes  directly  in  the 
line  of  duty  of  these  engineers  and  they  should  know  the  policy  of 
the  State  with  regard  to  vessel  water  supplies  which  are  obtained  on 
shore.    Thus  they  can  plan  their  work  accordingly. 

I  have  tried  to  present  briefly  the  essential  features  as  I  see  them 
of  a  true  cooperation  between  the  States  and  Public  Health  Service 
which,  if  effected,  will  promote  the  work  of  making  safe  interstate 
water  supplies.  To  me  there  is  great  hope  in  this  tentative  organiza- 
tion of  ours,  the  State  sanitary  engineers'  association.  It  gives 
that  personal  touch  which  is  so  essential  in  vitalizing  an  under- 
standing. The  engineers  of  the  many  States  and  of  the  Public 
Health  Service  meet  and  exchange  ideas.  Thus*  we  have  a  real  clear- 
ing house  to  rid  the  atmosphere  of  any  frictions,  mistaken  ideas,  or 
false  impressions.  It  furnishes  that  opportunity,  so  essential  to  real 
progress,  of  getting  away  from  one's  work  and  getting  the  other 
fellow's  viewpoint  on  the  question.  Such  a  meeting  as  this  affords 
us  a  platform,  as  it  were,  from  which  we  can  command  a  view  of  our 
present  position,  a  purchase  by  which  we  may  move  it. 

With  the  older  States,  where  the  work  has  progressed  considerably, 
contributing  their  knowledge  and  experience  to  help  the  States 
younger  in  this  work,  and  with  a  leader  of  vision,  judgment,  and 
force  such  as  Dr.  McLaughlin,  who  has  advanced  and  is  advancing 
the  sanitary  engineering  side  of  public-health  work  to  the  utmost  of 
his  ability,  we  engineers  should  give  our  utmost  loyalty  and  coopera- 
tion toward  making  this  organization  an  effective  unit  for  progress. 


A  motion  was  made,  seconded,  and  approved  to  appoint  a  com- 
mittee to  consider  the  matter  of  certification  of  water  supplies  used 
by  common  carriers  for  drinking  and  culinary  purposes  in  interstate 
traffic.  Tlie  committee  consisted  of  Mr.  Tisdale,  chairman;  Mr. 
Emerson,  Mr.  Gage,  Mr.  Rich,  and  Mr.  Mendelsohn. 

The  conference  then  adjourned  for  the  day. 

Morning  Session,  June  2,  1921. 

The  second  day's  session  was  called  to  order  at  9.30  a.  m.,  Mr. 
Emerson  presiding. 
Mr.  A.  E.  Gorman  presented  the  following  paper : 


KEPQKT  OF  CONDITIONS  UNDER  WHICH  DRINKING  WAUR  IS  BEING  SUPPUED  ON 
VESSELS  OPERATING  IN  INTERSTATE  TRAFHC  ON  THE  GREAT  LAKE&  WITH  REF- 
ERENCE TO  TYPHOH)  FEVER  AMONG  GREAT  LAKES  SEAMEN. 


The  problem  of  maintaining  a  safe  water  supply  for  drinking  and 
cnlinary  purposes  aboard  vessels  operating  on  the  Great  Lakes  is 
different  from  that  for  transoceanic,  coastwise,  or  river  vessels,  be- 
cause of  the  physical  and  chemical  properties  of  the  water  of  these 
lakes.  The  high  salt  content  of  sea  water  automatically  prohibits  its 
use  for  drinking  unless  distilled ;  the  turbidity  of  the  waters  of  the 
lai^  navigable  rivers  of  this  country  often  serves  as  a  check  against 
their  use  for  similar  purposes  on  river  vessels,  because  people  are 
becoming  more  and  more  suspicious  of  an  unclean  water ;  but  on  the 
other  hand,  the  fresh  waters  of  the  Great  Lakes  with  their  agreeable 
taste,  low  turbidity,  and  relatively  low  temperature,  meet  all  the 
outward  demands  of  seamen  and  the  traveling  public  for  an  ideal 
drinking  water  supply. 

While  it  is  true  that  in  large  areas  of  the  Great  Lakes,  the  waters 
are  of  high  sanitary  quality  and  might  be  safely  used  for  drinking 
purposes,  nevertheless  in  the  vicinity  of  the  larger  cities,  they  are 
often  grossly  polluted  by  sewage  from  the  cities  and  as  a  result  are 
usuaUy  highly  contaminated. 

The  heaviest  merchant  shipping  and  the  greatest  passenger  traffic 
is,  of  course,  centered  around  the  large  lake  cities,  so  vessels  in 
arriving  and  departing,  as  well  as  while  docking,  at  these  ports  are 
in  waters  subject  to  and  grossly  contaminated  by  sewage  pollution. 
Furthermore,  since  vessels  travel  in  fairly  uniform  courses  between 
ports  and  as  the  sewage  from  these  ships  themselves  is  discJiarged 
directly  overboard,  there  is  always  the  potential  danger  of  the  sew- 
age from  one  ship  contaminating  the  water  supply  of  others  in 
its  waSe,  even  if  the  seamen  of  the  latter  vessels  are  careful  to  fill  the 
drinking  water  tanks  aboard  only  when  the  ship  is  distant  from 
possible  shore  pollution. 

Cobb,^  in  1909,  called  attention  to  the  dangerous  practices  in  con- 
nection with  the  supplying  of  drinking  water  on  Great  Lakes  ves- 
sels and  showed  that  the  high  typhoid  fever  rate  among  lake  seamen 
was  contributed  to  largely  by  contaminated  drinking  water  supplied 

^  Surg.  J.  O.  Cobb.  United  States  Public  Health  Service,  Joarnal  of  American  Medical 
A«K>cUtl0D,  TOK  53,  p.  2067,  Dec.  18,  1909. 
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aboard.  Young,^  in  1910,  concluded  from  a  study  of  typhoid  fever 
among  seamen  that  its  rate  was  higher  among  Great  Lakes  seamen 
than  those  working  on  coastwise  or  river  vessels,  and  also  higher 
than  the  rate  in  cities  of  the  Lakes  district.  The  outbreak  of  an  epi- 
demic of  gastro  enteritis  and  typhoid  fever  among  members  of  an 
excursion  party  which  took  passage  on  steamship  Rochester,  in  the 
summer  of  1913,  is  a  classic  of  its  kind.  De  Valin,  in  his  report  on 
this  outbreak,  states  that  information  received  from  235  members  of 
this  party  showed  that  12^  cases  of  gastro  enteritis  and  42  cases  of 
typhoid  fever,  with  5  deaths,  resulted  from  the  drinking  of  contami- 
nated water  aboard  this  vessel,  taken  on  from  Lake  Erie,  In  1914, 
De  Valin  also  studied  the  typhoid  fever  epidemics  on  steamship 
Gopher  and  steamship  Huron  and  concluded  that  contaminated  water 
from  the  lakes  was  responsible  for  both  of  them. 

In  1915,  a  systematic  study  of  the  methods  under  which  drinking 
water  was  being  supplied  on  vessels  operating  on  the  Great  Lakes 
was  begun.  This  work  was  carried  on  under  the  supervision  of  Surg. 
J.  O.  Cobb,  United  States  Public  Health  Service,  who  was  then 
officer  in  charge  of  the  Great  Lakes  sanitary  district,  with  head- 
quarters  at  Chicago,  111. 

As  a  result  of  this  investigation,  it  was  found  that  in  general  the 
practice  on  lake  vessels  in  connection  with  the  supplying  of  drink- 
ing water  was  entirely  unsatisfactory  for  proper  protection  to  sea- 
men and  the  traveling  public;  and  that  the  apparatus  then  in  use 
for  sterilizing  such  water  aboard  many  of  the  passenger  vessels 
was  "  woefully  inefficient."  An  excellent  report  on  this  investiga- 
tion and  the  work  which  followed  was  written  by  Cobb  Williams, 
and  Letton,  of  the  Public  Health  Service,  and  published  in  Public 
Health  Reports  of  October  13,  1916. 

In  view  of  the  inefficiency  of  the  apparatus  then  used  aboard  ves- 
sels for  disinfecting  lake  water,  a  study  was  subsequently  made  of 
their  design  and  operation,  for  the  purpose  of  assisting  in  the  de- 
velopment of  adequate  control  and  operating  appliances  necessary  to 
make  them  satisfactory  for  the  purpose  for  which  they  were  pur- 
chased. The  different  processes  then  in  use  for  treating  lake  water 
on  passenger  vessels  operating  on  the  Great  Lakes  were  rapid  sand 
filtration,  electric  rapid  sand  filtration,  filtration  followed  by  ultra- 
violet ray  sterilization,  sterilization  by  calcium  hypochlorite,  and 
sterilization  by  liquid  chlorine.  A  study  was  also  made  of  other  types 
of  water  disinfecting  apparatus  then  on  the  market,  to  determine  their 
efficiency  and  practicability  for  use  on  vessels. 

After  several  recommended  adjustments  were  made  and  additional 
control  devices  included  in  the  apparatus  studied  and  tested,  three 


2  Surg.  6.  B.  Yonng,  Tnited  States  Public  Health  Service,  Second  Report  of  the  Lake 
Michigan  Water  Commission,  p.  07,  1011. 
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methods  for  disinfecting  lake  water  aboard  vessels  were  finally  ap- 
proved, namely,  distillation,  heat  treatment  by  steam,  and  ultra-violet 
ray  sterilization.  The  first  method  was  described  in  letter  of  March 
10,  1916,  sent  out  by  the  Great  Lakes  sanitary  district  to  all  owners 
and  agents  of  lake  vessels  as  being  ''  foolproof,  automatic  in  action, 
and  not  dependent  on  the  human  agency  for  its  efficiency ;"  and  the 
other  two  methods  as,  ''  as  near  foolproof  and  automatic  in  action 
as  possible  with  any  apparatus  having  moving  mechanical  parts." 
The  following  regulations  announced  in  Treasury  Department 
Circular  No.  72,  dated  February  12,  1917,  were  adopted  as  a  result 
of  the  investigations  of  the  Great  Lakes  sanitary  district: 

On  and  after  the  official  opening  of  navigation  in  1917,  any  person,  firm,  or 
corporation  operating  vessels  in  interstate  traiflc  on  the  Great  Lakes  wiU  be 
required  to  famish  on  such  vessels  water  for  drinking  or  culinary  purposes 
under  one  of  the  following  conditions : 

(o)  If  water  for  drinking  or  culinary  purposes  is  not  obtained  ashore,  it 
must  be  treated  by  an  approved  method. 

(6)  If  water  for  drinking  or  culinary  purposes  Is  obtained  ashore,  It  must 
be  from  an  approved  source. 

On  and  after  the  official  opening  of  navigation  in  1917,  the  piping  system 
on  aU  vessels  must  be  so  arranged  that  no  connection  can  be  made  between 
the  drinking-water  system  and  any  other  water  system. 

On  and  after  the  official  opening  of  navigation  in  1917,  an  approved  sign 
reeding  *'Do  not  drink  this  water,"  must  be  properly  placed  at  every  tap  or 
other  outlet  not  connected  with  the  drinking-water  system. 

Lake  carriers  are  requested  to  acknowledge  the  receipt  of  this  letter. 

From  the  first,  few  of  the  vessel  owners  and  managers  were  inter- 
ested in  the  provision  of  these  regulations  allowing  the  use  of  water 
obtained  from  an  approved  source  or  sources  ashore,  and  therefore, 
in  order  to  comply  with  the  law,  immediately  set  about  to  determine 
which  of  the  different  apparatus  for  treating  water,  in  accordance 
-with  the  three  approved  methods,  would  be  most  practical  for 
installation  on  their  respective  vessels.  The  reason  for  this  action 
is  quite  obvious  to  one  familiar  with  conditions  in  connection  with 
Great  Lakes  shipping. 

On  the  large  passenger  boats  having  well-appointed  staterooms, 
parlors,  and  dining  rooms,  great  quantities  of  water  are  used  for 
washing,  bathing,  cooking,  and  drinking  purposes.  Tanks  for  storing 
suiScient  water  obtained  from  a  source  ashore  to  last  a  trip,  whether 
overnight  or  of  several  days  in  length,  would  take  up  considerable 
space  on  a  vessel.  The  stop-over  at  some  ports  was  not  sufficient  to 
allow  filling  of  these  tanks.  Also,  at  several  of  the  large  cities  on 
the  lakes,  the  public  water  supply  was  periodically  turbid  and  in 
general  unpopular  with  seamen,  because  of  not  infrequent  disagree- 
able tastes  in  same  caused  by  a  chemical  used  for  sterilization.  This 
water  was  therefore  not  considered  as  desirable  for  drinking,  cook- 
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iug,  and  other  nses  on  passenger  vessels  as  the  lake  water  which  ooold 
be  taken  on  en  route.  Furthermore,  on  a  number  of  these  vessels 
apparatus  for  treating  lake  water  had  already  been  installed. 

In  freight  shipping  the  docks  are  along  rivers,  canals,  and  slips  at 
the  cities,  and  the*  wharves  at  which  the  vessels  stop  are  very  often 
not  equipped  with  hydrants  for  supplying  drinking  water.  Bulk 
freighters  load  and  unload  at  many  different  wharves  throughout  the 
navigation  season,  and  therefore  even  if  such  water  was  conveniently 
available  at  one  port,  it  might  not  be  at  another.  Furthermore,  these 
vessels  are  often  several  days  en  route  between  ports  and  can  not 
afford  to  be  dependent  for  their  drinking  water  supply  on  sources 
ashore.  The  distillation  of  lake  water  was  given  most  serious  con- 
sideration by  owners  of  freight  vessels,  because  the  quantity  of  water 
used  for  drinking  purposes  aboard  these  ships  was  relatively  small 
and  steam  was  conveniently  available. 

For  companies  operating  vessels  in  regular  ferry  freight  or  excur- 
sion service  of  a  few  hours'  run  and  calling  at  the  same  wharves  each 
trip,  to  obtain  drinking  water  from  sources  ashore  was  a  simple 
matter. 

The  expense  to  the  shipping  interests  in  complying  with  the  new 
regulations  of  1917  was  not  a  small  item,  and  although  they  registered 
objections,  because  of  this,  at  the  time,  when  it  was  made  known  that 
the  policy  of  the  United  States  Public  Health  Service  would  not  be 
altered,  they  met  the  situation  promptly.  For  the  owners  of  vessels 
operating  in  passenger  service  on  which  water-treatment  apparatus 
of  an  approved  type  were  already  installed,  it  was  only  necessary  to 
make  the  specified  changes  or  purchase  additional  control  equipment 
in  order  to  meet  the  Federal  requirements.  Biit  freight  carriers  on 
whose  vessels  drinking  water  had  always  been  obtained  direct  from 
the  lake  were  obliged  to  purchase  entirely  new  treatment  apparatus 
and  equipment. 

Unfortunately  for  this  work,  shortly  after  the  opening  ofi  the 
navigation  season  of  1917,  this  country  entered  the  World  War  and 
the  personnel  of  the  Great  Lakes  sanitary  district  was  shortly  after- 
wards detaile()  to  war  service.  In  consequence,  little  supervision  or 
control  was  exercised  over  the  water  supplies  on  the  lake  vessels 
that  season,  after  the  treatment  apparatuses  were  installed.  Not  until 
the  summer  of  1918,  or  over  a  year  later,  was  any  regular  super- 
vision again  attempted  by  the  Public  Health  Service.  At  that  time 
it  was  found  that  on  many  of  the  vessels  the  apparatuses  for  treating 
lake  water,  used  for  drinking  and  cooking  purposes,  were  not  being 
properly  operated,  and  in  many  instances  were  not  being  operated 
at  all. 

The  reasons  for  this  laxity  are  not  difficult  to  understand.  A  large 
percentage  of  Great  Lakes  seamen  did  not  then,  and  still  do  not. 
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appreciate  the  potential  dangers  in  connection  with  the  practice  of 
obtaining  drinking  water  used  o.n  vessels  from  the  lakes.  They  are 
not  a  little  bit  suspicious  of  and  often  entirely  out  of  sympathy 
with  any  treatment  process  for  disinfecting  water,  preferring  to 
drink  the  clear,  cool,  and  agreeably  tasting  water  direct  from  the 
lakes.  The  "  flat "  taste  of  distilled  water  was  the  subject  of  much 
criticism  by  seamen  on  freighters  the  first  year  during  which  drink- 
ing water  on  these  vessels  was  distilled,  and  even  now  there  are 
many  seamen  who  dislike  such  water.  In  addition  to  these  features. 
the  operation  of  the  new  water  treatment  apparatus  demanded  the 
attention  of  the  engineers  or  their  assistants,  and,  not  being  a  part 
of  the  machinery  necessary  for  the  navigation  of  and  the  work 
aboard  the  ships,  these  apparatuses  were  often  neglected. 

Although  on  account  of  the  demand  for  the  service  of  its  officers 
in  war  work  the  Public  Health  Service  did  not  attempt  to  maintain 
an  effective  control  over  the  drinking  water  supplied  passengers 
and  crews  on  Great  Lakes  vessels  after  the  regulations  of  1917  be- 
came effective,  nevertheless,  through  the  activities  of  the  Detroit 
department  of  health  excellent  control  measures  were  carried  out  on 
a  majority  of  th^  large  lake  passenger  vessels.  As  early  as  1915 
the  Detroit  department  of  health  had  made  careful  studies  of  the 
conditions  under  which  drinking  water  was  supplied  on  passenger 
vessels  calling  at  that  port,  and  some  of  its  investigations  were  en- 
tirely pioneer  work  in  this  line.  The  stand  which  this  health 
department  has  taken  is  that  the  sanitary  quality  and  safety  of  the 
drinking  water  on  the  passenger  vessels  calling  at  Detroit  is  an 
important  factor  influencing  the  health  of  its  citizens,  and  therefore 
is  a  public  health  problem  to  be  solved  locally,  if  not  efficiently 
handled  by  other  agencies.  As  a  majority  of  the  large  passenger 
vessels  call  at  Detroit,  this  far-sighted  policy  of  that  city's  health 
depaHment  has  been  far-reaching  in  its  effect. 

During  December,  1920,  and  January  of  the  present  year  the 
writer  was  detailed  to  make  a  study  of  the  conditions  under  which 
water  used  for  drinking  and  culinary  purposes  was  being  produced 
on  vessels  operating  in  interstate  traffic  on  the  Great  Lakes.  An 
investigation  was  made,  in  this  connection,  of  the  number  of  vessels 
of  different  classes  in  service  on  the  lakes,  of  the  treatment  apparatus 
used  aboard  each  for  disinfecting  drinldng  water,  and  of  the  typhoid 
fever  cases  among  seamen  in  the  Great  Lakes  district  since  the  regu- 
lations of  1917  went  into  effect.  The  following  table  gives  the  num- 
ber of  American  registered  vessels  of  different  classes  reported  as 
operating  on  the  Great  Lakes  during  the  navigation  season  of  1920 
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and  the  number  of  water  treatment  apparatuses  aboard  same.    Vessels 
listednas  over  300  gross  tonnage  engage  generally  in  interlake  traffic: 


Type. 

Vessels. 

Water- 
treatment 
apparatus. 

Percent 
treatment 
apparatus. 

300  fiToss  tonnage  or  less: 

Passenger 

29 

24 
17 

Freirfit , 

""^ 2 

8.4 

Barge 

Car  lerry 

Gross  tonnage  over  300: 

Passenger 

58 
481 
128 

20 

87 
506 
145 

20 

36 

403 

47 

6 

36 

405 

47 

6 

62.0 

Freight 

83.7 

Barge 

38.7 

Car  lerry 

30lO 

Total: 

Passenger 

41.5 

Freight. 

80.0 

Barge 

32.4 

Car  Terry -. 

aao 

With  the  one  exception  of  the  steamship  Calcite^  on  which  drink- 
ing water  is  sterilized  by  the  ultra-violet  ray  process,  all  freight 
steamers,  car  ferries,  and  barges  listed  above  as  having  water  dis- 
infecting apparatus  aboard  are  equipped  with  stills.  On  the  vessels 
of  this  class  not  so  equipped,  especially  on  those  of  over  300  gross 
tonnage,  the  drinking  water  is  obtained  regularly  or  when  necessary 
direct  from  the  lakes. 

The  water-supply  system  on  the  large  bulk  freighters,  which  class 
represents  76  per  cent  of  all  the  vessels  operating  on  the  Great  Lakes, 
are  quite  similar.  Water  used  aboard  for  general  purposes,  such  as 
for  boilers,  washing  decks,  "shooting"  ashes,  fire  service,  etc.,  is 
taken  on  from  the  lakes  through  a  main  seacock,  and  pumped  through- 
out the  ship  as  needed.  Water-storage  tanks  of  from  300  to  600  gal- 
lons capacity,  usually  three  or  four  on  the  upper  aft  deck  and  two 
or  three  on  the  upper  forward  deck  supply  water  under  gravity  pres- 
sure for  washing  in  the  quarters  of  the  officers  and  seamen  aft  and 
forward,  for  general  purposes  in  the  galley,  and  for  flushing  toilets. 
These  tanks  are  usually  filled  from  the  fire-service  line  on  the  upper 
decks  through  hose.  As  a  rule  care  is  taken  to  fill  them  when  the  ship 
is  several  miles  out  in  the  lakes,  and  always  before  entering  port. 

The  water  which  is  to  be  distilled  for  drinking  purposes  is  usually, 
although  not  always,  delivered  to  the  still  by  a  special  pump.  In 
many  cases  this  pump  is  the  same  one  which  pumps  cooling  water  to 
the  engines  and  shaft  bearings ;  and  on  not  a  few  vessels  this  water  is 
taken  on  through  a  special  seacock.  The  stills  on  the  lake  freight 
vessels  are  practically  all  of  25  to  30  gallons  per  hour  rated  capacity. 
The  condensed  steam  from  a  still  is  discharged  into  a  collecting  tank 
of  about  100  gallons  capacity,  in  which  a  float  arrangement  is  set  for 
automatically  turning  on  the  steam  supply  to  a  small  horizontal 
pump  when  the  tank  is  filled.  This  pump  delivers  the  distilled  water 
to  the  storage  tank  on  the  upper  aft  deck,  and  its  steam  supply  is 
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automatically  throttled  when  the  collecting  tank  is  ^nptied.  The 
distilled  water  storage  tank  is  similar  to  and  set  alongside  of  the 
storage  tanks  for  untreated  lake  water.  Unless  it  is  conspicuously 
marised  to  identify  it  and  the  covers  locked,  it  would  not  be  unnatural 
for  an  ignorant  seaman  or  even  inconvenient  for  a  careless  one  to  fill 
this  tank  when  the  other  water  tanks  are  being  filled.  The  writer 
visited  five  vessels  in  South  Chicago  in  one  day  last  month  on  which 
this  very  thing  had  been  done. 

The  distilled  water  is  delivered  by  gravity  pressure  through  a 
separate  piping  system  to  the  drinking-water  taps  on  the  decks  aft 
or  in  the  galley  quarters.  On  most  of  the  freight  vessels  this  water 
is  first  cooled  by  passing  through  coils  set  in  the  ice  box.  There 
are  usually  two  or  three  drinking-water  taps  on  the  aft  deck,  but 
none  forward  or  in  the  lower  engine  or  boiler  rooms.  As  a  result,  if 
a  seaman  in  any  one  of  these  parts  of  the  ship  desires  a  drink  of 
water  and  does  not  care  to  go  aft  or  above  deck  to  obtain  distilled 
water,  he  may  drink  untreated  lake  water  either  from  cooling  jets 
to  bearings  or  a  pet  cock  in  the  manifold  piping,  if  available.  This 
water  is  usually  cold.  In  the  forward  quarters  lake  water  is  avail- 
able at  all  taps,  although  signs  are  posted  over  each,  warning  that  the 
water  is  not  to  be  used  for  drinking.  During  the  summer  months  this 
water  is  not  likely  to  be  as  cool  as  that  at  the  drinking-water  taps 
aft,  because  the  storage  tanks  located  on  the  upper  deck  are  exposed 
to  the  sun.  In  the  engine  room,  however,  cold  lake  water  may  be 
readily  obtained  from  the  sources  described  above,  and  therefore, 
imless  some  provisions  are  made  to  supply  cold  distilled  water  to  all 
parts  of  the  ^ip,  it  is  certain  that  lake  water  will  be  drunk  by  seamen. 
The  practice  of  engine-room  and  fire-hold  employees  is  especially 
dangerous,  because  they  are  often  ignorant  of  the  waters  through 
which  the  ship  is  passing.  It  would  be  interesting  to  study  the 
occupations  of  the  Great  Lakes  seamen  who  have  been  hospitalized 
in  the  last  few  years  for  typhoid  fever  and  to  note  the  effect  of  this 
practice. 

In  the  galley  quarters  the  water-piping  system  on  many  freight 
vessels  is  so  arranged  that  violations  of  tlie  interstate  quarantine 
regulations  is  made  easy.  Over  the  sink  in  the  galley  three  taps 
are  usually  located.  One  is  for  hot  water  from  the  hot-water  boiler 
connected  to  the  range;  a  second  is  for  untreated  lake  water  direct 
from  the  storage  tanks  on  the  upper  deck;  and  the  third  is  for  the 
cold  distilled  water.  It  is  alleged,  of  course,  that  the  untreated 
water  is  used  only  for  washing  in  the  galley  quarters,  and  a  sign 
is  placed  over  the  tap  in  accordance  with  the  regulations,  stating  that 
this  water  is  not  to  be  used  for  drinking  purposes.  However,  when 
the  still  is  not  in  operation  (the  writer  has  been  on  several  boats  this 
spring  on  which  the  stills  were  not  even  connected)  the  employees  in 
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the  galley  have  no  other  cold  water  to  use  except  this  untreated  lake 
water. 

As  stated  above,  among  Great  Lakes  seamen  there  is  no  little  preju- 
dice against  the  use  of  distilled  water  for  drinking  and  cooking 
purposes.  Thus  an  engineer  or  his  assistants  may  willfully  neglect 
the  still,  and  even  though  this  supply  of  water  becomes  exhausted, 
the  employees  in  the  galley  are  not  liable  to  report  this  fact  or  even 
register  a  complaint  as  long  as  the  untreated  lake  water  is  avail- 
able. For  real  protection  of  the  health  of  seamen,  it  is  believed  that 
no  untreated  water  should  be  allowed  in  the  galley  quarters.  The 
complaint  that  a  30-gallon  per  hour  still  will  not  supply  sufficient 
distilled  water  for  drinking  and  culinary  purposes  for  30  men  aboard 
a  vessel  is  not  well  grounded  if  this  water  is  at  all  economically  used. 
The  Lake  Carriers'  Association,  which  body  represents  about  80  per 
cent  of  the  freight  vessels  operating  on  the  Great  Lakes,  has  recom- 
mended that  the  untreated  water  supply  be  allowed  in  the  galley, 
but  that  the  tap  be  removed  from  over  the  sink  and  located  at  a 
point  18  inches  from  the  floor,  so  that  this  water  could  be  drawn  in 
pails  for  use  in  cooling  hot  water  and  also  for  washing  and  scrub- 
bing purposes  in  the  kitchen. 

It  is  known  that  on  many  of  the  freight  vessels  the  stills  have  not 
been  used  regularly  since  they  were  installed,  but  it  is  believed  that 
on  a  majority  of  these  vessels  care  has  been  given  to  their  operation. 
One  instance  was  reported  to  the  writer  this  spring  where  the  con- 
densed steam  collecting  tank  from  a  still  was  filled  regularly  with 
lake  water,  direct  from  the  general  service  supply,  through  a  hose^ 
the  still  not  being  operated  at  all,  although  it  was  properly  installed 
and  connected. 

Apparatus  for  treating  lake  water  by  all  three  of  the  approved 
methods  have  been  installed  on  passenger  vessels.  On  some  of  the 
vessels  of  this  class,  having  short  routes  only,  water  from  certified 
sources  ashore  is  carried,  while  on  ferries  of  few  minutes'  run  no 
water  at  all  is  supplied  passengers.  The  following  table  is  a  com- 
pilation of  the  different  methods  by  which  water  for  drinking  and 
culinary  purpose^  on  passenger  vessels  of  American  registry  of  the 
(ireat  Lakes  is  obtained,  as  reported  by  the  ownera  or  managers: 


Source  and  trt^atment.                         ^ 

300  gross 

tonnage  or 

less. 

OtctSOO 

gross  ton- 

nago. 

Totel. 

From  lakes  treated  aboard  by— 

R.  U.  v.  steriliiation 

27 
5 
5 

n 

10 

27 

Heat  treatment  by  steam 

5 

Distillation 

6 

From  lakes  untreated 

25 
4 

36 

From  sources  ashore 

)4 

Total 

29 

58 
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On  most  of  the  passenger  vessels  having  the  ultra  violet  ray  and 
steam  ejector  apparatus  for  disinfecting  lake  water,  all  the  water 
on  the  ship  except  that  used  for  washing  decks,  flushing  toilets,  and 
in  the  boiler  and  engine  rooms  is  treated,  the  operating  companies 
preferring  to  incur  this  expense  rather  than  have  to  post  warning 
signs  in  all  washrooms,  staterooms;  and  on  decks  over  taps  at  which 
untreated  water  would  otherwise  be  available.  The  few  large  passen- 
ger vessels  on  which  stills  have  been  installed,  have  the  dual  water 
systems  aboard,  owing  to  the  expense  of  supplying  distilled 
water  for  other  than  drinking  purposes  and  consequently  in  the 
washrooms^  staterooms,  and  kitchens  untreated  lake  water  is  avail- 
able, although  over  the  taps  warning  signs  are  posted. 

Separate  seacocks  and  pumps  are  provided  on  most  of  the  passen- 
ger vessels  for  taking  on  and  delivering  the  lake  water  to  be  treated 
aboard  to  raw  water  storage  tanks.  From  these  tanks  the  water  is 
pumped  to  or  through  the  treatment  apparatus  and  as  discharged 
from  same  is  piped  to  the  sterilized  water  storage  tank  or  tanks 
either  under  gravity  pressure  or  the  direct  pressure  from  the  pump. 
It  is  then  pumped  to  the  distibuting  system  throughout  the  ship  at  a 
pressure  of  from  30  to  40  pounds  per  square  inch.  On  several  large 
passenger  vessels,  no  storage  for  sterilized  water  is  provided  at  all, 
the  water  being  pumped  through  the  sterilizer  to  the  distributing 
system  direct.  As  the  new  regulations  do  not  permit  the  existence 
of  by-passes,  the  owners  of  these  ships  are  now  arranging  for  future 
installations  of  reserve  tanks.  The  sterilized  water  storage  tanks 
on  most  passenger  vessels  are  located  in  the  hold  of  the  ship.  On  a 
few  of  these  vessels  the  sterilized  water  storage  tank  is  formed  by  a 
bulkhead  across  the  ship,  the  hull  serving  as  part  of  the  tank.  This 
is  a  very  bad  practice,  as  the  vessel  might  strike  an  obstruction  in  a 
channel  and  open  a  seam  in  the  hull  of  the  ship  allowing  contamina- 
tion of  the  sterilized  water  by  sewage  polluted  water.  On  one  ves- 
sel operating  out  of  Chicago,  a  sewer  line  was  found  to  pass  through 
the  drinking  water  storage  tank. 

By-passes  around  all  or  part  of  the  water  treatment  apparatus 
were  found  installed  on  every  passenger  vessel  on  the  Great  Lakes 
which  the  writer  has  inspected  to  date.  Cross  connections  between 
the  treated  and  untreated  water  systems  aboard  were  also  found 
on  many  ships,  the  two  systems  being  separated  only  by  hand-oper- 
ated valvee.  In  three  specific  instances  the  valves  in  by-passes  were 
found  open  while  the  water-treatment  apparatus  was  in  operation. 
These  by-passes  and  cross  connections  are  of  course  potentially 
dangerous  and  under  the  new  regulations  are  prohibited. 

In  the  ultra-violet  ray  process  for  sterilization,  the  lake  water 
must  first  be  filtered  to  remove  any  turbidity,  prior  to  passing 
through  the  sterilizer.    This  is  because  these  rays  will  not  penetrate 


86  CONFERENCE  STATE  SANITARY  ENGINEERS. 

any  solid  material,  except  fuzed  quartz  and  ice,  and  therefore  bac- 
teria in  the  water  passing  through  the  sterilizer  might  be  protected 
by  the  shadows  caused  by  tiny  particles  in  suspension.  Pressure 
filters  are  used  on  all  the  boats  for  this  preliminary  treatment. 
Fortunately,  the  waters  of  the  Great  Lakes  are  not  often  very  turbid. 

The  eificiency  of  the  mercury  vapor  lamp,  used  in  this  process, 
for  emitting  ultra-violet  rays  of  sufficient  intensity  to  sterilize  the 
water  at  the  rate  it  is  passed  around  the  lamp,  depends  on  the  volt- 
age across  this  lamp.  In  order  that  no  water  may  pass  through  the 
sterilizer  before  the  voltage  across  the  lamp  has  reached  the  range 
of  its  maximum  efficiency,  a  solenoid-operated  valve  is  placed  in  the 
water  line  to  the  sterilizer,  which  is  supposed  to  automatically  close 
when  the  lamp  is  not  lighted  and  not  to  open  again  until  the  voltage 
across  the  lamp  has  reached  at  least  135  volts.  In  checking  the 
operation  of  these  solenoid  valves,  the  writer  found  several  of  them 
opening  at  much  lower  voltages,  and  adjustments  were  made  accord- 
ingly. ^Vhere  such  conditions  existed,  of  course,  there  was  danger  of 
water  passing  to  the  storage  tanks  before  being  effectively  sterilized. 
All  the  ultra-violet  ray  sterilizers  on  the  lake  boats,  which  the  writer 
has  inspected,  were  of  the  pressure  type,  most  of  them  operating  on 
220  volts  direct  current.  Special  ipotor-generator  units  are  necessary 
for  these  sterilizers  in  order  to  insure  a  uniform  voltage.  It  is  of 
great  importance  that  the  voltage  across  the  lamp  be  maintained  at 
about  280  volts,  or  else  the  efficiency  of  the  lamp  in  emitting  ultra- 
violet rays  will  be  reduced.  In  the  original  installation  of  this  type 
of  sterilizer,  as  approved  for  use  on  vessels,  automatic  lamp-tilting 
devices  were  installed  with  each  outfit,  but  experience  in  the  use  of 
this  automatic  mechanism  has  justified  its  abandonment  in  favor  of 
a  hand  lamp-tilting  arrangement.  The  sudden  closing  of  the  auto- 
matic lamp  tilter  caused  the  mercury  to  flow  quickly  into  the  bowl 
of  the  lamp,  where  the  impact  was  often  too  great  a  strain  for  the 
quartz  to  stand,  and  as  a  result  breaking  and  loss  of  vacuum  in  lamps 
were  not  an  infrequent  occurrence. 

Thermostatically  controlled  valves  opened  and  closed  by  hydraulic 
pressure,  regulate  the  operation  of  the  steam  ejector  process  of  dis- 
infecting water  by  heat  treatment.  By  means  of  this  control,  no 
water  is  supposed  to  discharge  to  the  sterilized  water  storage  tanks* 
until  it  has  first  been  heated  to  a  temperature  of  212°-220°  F.  and 
retained  within  that  range  of  temperature  for  approximately  three 
minutes.  In  one  of  the  passenger  boats,  last  season,  a  coil  in  the 
cooling  tank  leaked  and  permitted  contamination  of  the  disinfected 
water  by  water  from  the  lakes.  No  arrangement  for  checking  the 
operation  of  the  valves  at  the  rated  temperatures  was  provided  with 
any  of  these  apparatuses,  and  subsequent  tests  of  same  on  five  v^sels 
showed  that  all  such  valves  were  out  of  adjustment 
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In  discussing  the  above  features  relative  to  the  conditions  and 
practices  in  operation,  under  which  water  is  supplied  for  drinking 
and  culinary  purposes  aboard  vessels  plying  on  the  Great  Lakes, 
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it  is  not  the  intention  of  the  writer  to  convey  the  impression  that 
the  water  treatment  apparatuses  are  not  suiRcient,  when  properly 
operated,  but  the  writer  wishes  to  emphasize  the  fact  that  careful 
and  intelligent  operation  of  the  same  has  not  been  practiced,  in  many 
cases  in  the  past,  especially  on  those  vessels  which  were  not  under 
the  supervision  of  health  authorities. 
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The  following  table  showing  the  conformity  to  the  Treasury  De- 
partment bacteriological  standard — for  water  used  for  drinking  and 
culinary  purposes  on  vehicles  operating  in  interstate  traffic — by 
samples  of  water  taken  from  aboard  passenger  vessels  calling  at 
Detroit  during  the  navigation  season  of  1920,  was  compiled  from 
data  kindly  supplied  by  Mr.  W.  F.  Walker,  deputy  commissioner, 
Detroit  Department  of  Health: 


Source  or  treatment. 


R.  U.  V»... 

St.  Ej.« 

stm» 

Qty  waters. 
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53 
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84 

3 
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Both. 


110 

34 

2 
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cent. 


71.4 
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>  14  vessels,  filtration  and  ultra  violet  ray  steriUzation. 

s  5  vessels,  heat  treatment  by  steam  ejector. 

s  1  vessel,  distillation. 

*  1  vessel,  city  of  Detroit  water  supply. 

Even  though  the  supervision  and  control  over  the  conditions  under 
which  drinking  water  is  supplied  on  lake  vessels  has  been  limited  in 
the  four  years  since  the  regulations  requiring  the  treating  of  lake 
water  aboard  became  eflfective,  and  although  it  is  known  that  in  many 
instances  these  apparatuses  were  carelessly  operated  and  in  others 
not  operated  at  all,  nevertheless,  there  has  been  a  decided  drop  in 
the  number  of  typhoid  fever  cases  among  Great  Lakes  seamen  hos- 
pitalized at  United  States  marine  hospitals  in  these  years,  as  is  shown 
in  the  following  table  and  the  accompanying  chart: 
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It  is  undoubtedly  true  that  the  excellent  work  of  such  bodies  as 
the  Lake  Carrier's  Association  welfare  committee  and  the  general 
publicity  given  to  the  danger  in  connection  with  the  drinking  of 
untreated  lake  water  on  vessels  had  their  influence  in  the  reduction 
of  these  cases  of  typhoid  fever  among  seamen,  but  at  the  same  time, 
following,,  as  it  did,  promptly  after  the  installation  of  treatment 
apparatus  on  65.2  per  cent  of  all  the  American  vessels  plying  on 
these  lakes,  the  influence  and  effectiveness  of  the  Federal  regulations 
in  this  reduction  is  plainly  apparent. 

Prior  to  1917,  when  the  Federal  laws  were  enacted,  regulating  the 
use  of  drinking  water  supplied  passengers  and  crews  on  Great  Lakes 
vessels,  the  number  of  typhoid  fever  cases  among  seamen  hospitalized 
at  United  States  marine  hospitals  in  the  lake  district  increased  year 
by  year,  more  or  less  in  accordance  with  the  development  of  the 
merchant  marine.  In  1875  there  were  27  cases  so  hospitalized,  with 
6  deaths.  The  number  of  cases  increased  gradually  year  by  year, 
until  in  1890, 119  cases,  with  8  deaths  were  reported  during  that  year. 
For  the  decade,  1890-1900,  inclusive,  there  was  an  average  of  102 
cases,  with  9  deaths  among  Great  Lakes  seamen.  In  the  next  five 
years,  1901-1905,  the  average  was  156  cases  and  11  deaths.  The  years 
1903  and  1904,  respectively,  were  especially  heavy  typhoid  years,  185 
cases  with  17  deaths  and  174  cases  with  11  deaths  being  reported  for 
these  respective  years. 

In  1913  and  1914  the  epidemics  on  the  steamships  Rochester^  Huron^ 
and  Gopher  occurred,  and  during  these  years  the  peak  in  the  typhoid 
fever  curve  was  probably  reached,  although  the  complete  returns 
have  not  been  tabulated. 

Since  1917  the  drop  in  the  typhoid  fever  rate  has  been  very  marked, 
as  is  shown  in  the  accompanying  graph.  It  is  not  improbable  that 
the  large  number  of  typhoid  inoculations  given  seamen  who  served 
in  the  Army  or  Navy  during  the  war  contributed  to  this  reduction 
in  cases;  in  fact,  the  rise  in  the  curve  for  the  period  1919-20  is  quite 
significant  that  there  was  some  such  influencing  factor  affecting  this 
disease  during  the  two  previous  years. 

However,  it  is  very  significant  and  encouraging  to  note  that  in 
1920  there  were  fewer  cases  of  typhoid  fever  among  seamen  received 
at  United  States  marine  hospitals  in  the  Great  Lakes  district  tlian 
there  were  in  1875,  while  the  shipping  on  these  inland  waters  was 
in  its  infancy. 

The  Chicago  and  Milwaukee  curves  shown  for  the  21  years,  1900  to 
1920,  inclusive,  are  interesting  as  illustrating  the  wide  and  abrupt 
fluctuations  in  the  typhoid- fever  cases  reported  during  the  years 
1900  to  1916,  and  the  reduction  in  cases  since  water  treatment  ap- 
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paratuses  were  installed  on  vessels.    The  rise  in  the  curve  represent- 
ing the  1920  typhoid- fever  cases  is  also  significant. 

Of  the  132  cases  of  typhoid  fever  reported  from  members  of  the 
crew  of  102  different  vessels,  by  the  United  States  marine  hospitals 
in  the  Great  Lakes  district,  since  the  opening  of  the  1917  navigation 
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season,  information  is  available  relative  to  the  treatment  of  the 
drinking-water  supply  on  vessels  from  among  whose  crews  112  of 
these  cases  are  registered.  The  following  table  gives  the  number  of 
typhoid-fever  cases  reported  during  these  years  and  the  source  or 
treatment  of  the  water  supply  used  aboard  the  vessels: 
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Type  of  yessel  and  treatment. 

1917 

1918 

1919 

1920 

Total. 

Fnfcht: 

85ll 

25 
2 

8 
2 

1 

1 

24 
2 

1 
2 

U 

13 

a 

1 

71 

J^\^                

0 

Passengef: 

rTu.v 

2 
1 

12 

Still 

5 

St.  ejector 

1 

City  water 

1 

2 

Otff^rry: 

Still 

2 

1 

2 

4 

Lake 

3 

1 
1 

4 

TTnited  States  Government:  > 

Lightho«5A  tAnrinr ,               

1 

2 

Dredge 

2 

3 

Navy 

2 
9 

2 

5 

5 

1 

20 

Total 

49 

39 

24 

20 

132 

1  United  States  Oovemment  vessels,  water  either  obtained  ashore  or  taken  direct  from  lakes. 

In  the  year  1917  two  cases  of  typhoid  fever  were  reported  from  the 
same  vessel,  in  three  instances — twice  from  freighters  and  once  from 
a  passenger  vessel — all  having  treatment  apparatus  aboard  for 
sterilizing  drinking  water.  Since  that  year,  there  has  been  a  repeti- 
tion of  cases  among  seamen  on  no  freight  or  passenger  vessels  on 
which  the  water  was  treated  aboard.  In  1918  a  car  ferry  having  a 
still  aboard  for  distilling  drinking  water  had  two  cases  of  typhoid 
fever  from  among  members  of  its  crew,  while  in  1919  a  Navy  vessel 
and  a  privately  owned  dredge  had  two  cases  each  among  their  re- 
spective crews.  No  repeated  cases  were  reported  in  1920.  In  con- 
trast to  this  record  of  the  last  three  years,  that  of  1915  is  cited,  when 
two  freighters,  a  tug  and  a  car  ferry,  had  two  cases  of  typhoid 
fever  each  among  members  of  their  respective  crews,  while  one  Navy 
vessel  had  four  such  cases. 

In  the  four  years,  1917  to  1920,  inclusive,  eight  freighters,  four 
passenger  vessels,  and  two  car  ferries,  having  treatment  apparatus 
aboard  for  drinking  water,  had  two  cases  of  typhoid  fever  each 
among  members  of  their  crews.  Two  cases  have  also  been  reported 
during  these  four  years  from  a  passenger  vessel  using  city  water  for 
drinking  purposes,  as  well  as  the  Navy  vessel  and  dredge  mentioned 
above. 

In  order  to  appreciate  the  relative  importance  of  typhoid  fever 
among  seamen  in  connection  with  the  public  health,  it  is  necessary 
to  know  something  of  the  number  of  seamen  employed  on  the  Great 
Lakes  and  also  the  number  of  passengers  traveling  on  lake  vessels. 
It  must  always  be  borne  in  mind,  in  referring  to  the  records  of 
typhoid  fever  among  seamen  as  reported  by  marine  hospitals,  that 
many  of  the  seamen  with  families  living  in  the  Great  Lakes  district 
do  not  go  to  these  hospitals  for  treatment. 
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The  average  size  crew  on  the  lake  bulk  freighters  is  about  30  men, 
on  the  car  ferries,  including  "  blockers,"  from  40  to  50  men,  and  on 
the  barges  from  8  to  10  men.  The  turnover  in  labor  among  Great 
Lakes  seamen  in  a  season  is  about  20  per  cent  Using  these  figures 
as  a  basis,  there  are  about  18,000  seamen  employed  on  the  lakes  each 
season  in  freight  traffic.  The  average  navigating  season  on  these 
lakes  is  from  March  15  to  December,  or  240  days. 

The  seamen  employed  on  American  passenger  vessels  plying  the 
Great  Lakes  in  a  season,  assuming  a  20  per  cent  turnover  in  labor, 
is  estimated  at  5,000.  The  navigation  season  for  passenger  service  is 
quite  variable,  depending  on  the  season  and  the  traffic  catered  to. 
Some  few  vessels  of  this  class  operate  all  year  round,  others  at 
regular  seasons  from  May  15  to  November  15,  while  those  vessels 
in  excursion  service  run  during  the  two  or  three  summer  months 
only. 

In  1920  the  number  of  passages  taken  on  the  large  vessels  of  the 
Great  Lakes  was  about  13,870,000.  It  is  believed  that  16,000,000 
would  be  a  conservative  estimate  if  the  passages  taken  on  all  ferry 
and  excursion  vessels  were  added  to  this  figure.  About  9,500,000 
one-way  passages  taken  on  ferries  across  the  river  at  Detroit  are 
included  in  the  1920  figures  given  above,  on  which  vessels  no  water 
was  supplied  for  drinking,  and  which  of  course  should  not  be  con- 
sidered in  connection  with  the  control  of  water  supplies  on  ships. 

Of  the  4,370,000  passages  known  to  have  been  taken  on  Great 
Lakes  vessels  last  season,  2,450,000  were  on  ships  supplied  with  water 
treated  aboard  for  drinking  and  cooking  purposes,  while  1,920,000 
were  on  vessels  for  which  this  water  supply  was  obtained  ashore. 

On  April  15,  1921,  regulations  relative  to  water  furnished  for 
drinking  and  culinary  purposes  on  vessels  operating  in  interstate 
traffic  or  between  foreign  ports  on  or  adjacent  to  the  frontiers  of  the 
United  States  and  adjacent  ports  in  the  United  States  became  effec- 
tive. These  regulations  are  quite  similar  to  those  effective  for  Great 
Lakes  shipping  in  1917,  but  certificates  of  inspection  are  required 
for  the  water  system  aboard  vessels  as  well  as  for  the  sources  of 
supply  ashore.  Favorable  certificates  of  inspection  will  not  be  issued 
for  a  vessel  unless  all  by-passes  around  water  treatment  apparatus 
and  cross  connections  between  the  drinking  water  supply  system  and 
any  other  water  system  on  the  ship  are  removed.  A  physical  break 
in  the  line,  made  by  removing  a  short  section  of  pipe  and  plugging 
the  two  ends,  is  being  insisted  on  in  the  Great  Lakes  district  for 
elimination  of  by-pass  and  cross-connection  piping  on  ships.  It  is 
being  recommended  that  the  pipes  in  the  engine  room  and  through- 
out the  ship  through  which  the  drinking  water  is  supplied  be  painted 
white  to  distinguish  them  from  all  other  piping;  and  also  that  the 
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section  removed  from  the  by-pass  line  be  painted  red  and  mounted 
on  the  wall  or  on  a  special  panel  against  a  white  backgroimd,  so  that 
it  will  be  conveniently  available  for  use  in  emergencies,  but  always 
a  reminder  that  its  use  is  dangerous.  Emergency  measures  for 
sterilizing  all  water  used  for  drinking  purposes  while  the  by-passes 
are  in  operation  during  emergencies  must  be  taken  and  a  full  report 
of  the  use  of  the  by-pass  and  precautionary  measures  must  be  re- 
ported to  the  headquarters  of  the  Great  Lakes  sanitary  district.  A 
record  must  be  kept  in  the  ship's  log  as  to  the  time  and  location  in 
the  lakes  at  which  the  drinking  water  supply  tanks  were  filled.  Lead 
piping  in  the  drinking  water  distributing  system  is  forbidden  be- 
cause of  the  number  of  ships  on  which  distilled  water  is  provided. 
Water  other  than  that  certified  for  use  for  drinking  and  culinary 
purposes  is  not  permitted  in  the  galley. 

Where  drinking  water  is  supplied  vessels  from  a  source  ashore,  it 
is  being  required  that  a  separate  hose  or  pails  be  used  for  delivering 
this  water  to  the  ship.  If  two  kinds  of  water,  one  from  the  harbor 
for  fire  purposes  and  the  other  city  water,  are  available  at  the  wharf 
at  which  the  vessel  docks,  it  is  being  insisted  on  that  the  hydrant, 
from  which  the  ship's  drinking  water  is  obtained,  be  painted  white 
and  properly  posted  with  a  sign.  A  recommendation  is  also  made 
that  the  other  hydrants  on  the  wharf  at  which  the  harbor  water  may 
be  obtained  be  painted  red,  as  a  precautionary  measure  against  their 
use  for  supplying  drinking  water. 

The  Canadian  authorities  have  adopted  practically  in  their  entirety 
the  United  States  regulations,  effective  in  1918,  relative  to  drinking 
water  on  vessels  operating  on  the  Great  Lakes  and  inland  waters  be- 
tween Canadian  ports  and  ports  in  the  United  States.  The  following 
table  of  Canadian  vessels  was  compiled  from  the  1920  directory  of 
the  Great  Lakes  Ship  Master's  Association  and  includes  vessels  oper- 
ating on  the  St.  Lawrence  River  and  canals,  as  well  as  on  the  Great 
Lakes: 


Typ«  of  vesael. 


Pa<g«nger . . 

Freight 

Bmes 

Carierries.. 

Total. 


300  gross 
tonnago 
or  under. 


62 
II 

38 


111 


Over 
300  gross 
tonnage. 


71 

121 

80 

10 


282 


Total. 


133 

132 

118 

10 


303 


For  exercising  supervision  and  control  over  the  water  supply  on 
Great  Lakes  vessels  this  season,  the  Great  Lakes  sanitary  district 
has  enlisted  the  cooperation  of  the  shipping  interests  and  the  local 
health  authorities.    At  Chicago  where  the  headquarters  for  this 
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district  are  located  at  United  States  Marine  Hospital  No.  5,  a  water 
laboratory  has  been  equipped,  and  an  inspector  takes  samples  of 
water  from  the  ships  at  dock  each  day.  By  arrangement  with  the 
city  health  departments  at  Buffalo,  Chicago,  Cleveland,  Detroit, 
and  Milwaukee,  samples  will  be  taken  from  the  passenger  vessels 
calling  at  these  ports,  on  two  or  three  days  each  week  by  a  sanitary 
inspector  and  analyzed  at  the  city  laboratories.  It  is  hoped  that 
similar  arrangements  can  be  made  for  Toledo,  Ohio,  and  Duluth, 
Minn.  Weekly  reports  of  the  results  of  these  analyses  will  be  mailed 
to  the  headquarters  of  the  Great  Lakes  sanitary  district  for  record 
and  each  month  the  shipping  companies  will  be  informed  of  the 
results  of  analyses  of  samples  of  water  taken  from  their  respective 
vessels.  In  this  way,  it  is  believed  that  a  willing  spirit  of  coopera- 
tion between  all  parties  concerned  in  the  interest  and  health  of 
the  traveling  public  will  be  developed. 


The  report  of  the  committee  on  certification  of  interstate  carrier 
waters  was  read  and  discussed,  and  approved  with  modifications  as 
follows : 


REPORT  OF  COMMITTEE  ON  CERTIFICATION  OP  INTER- 
STATE CARRIER  WATERS.    . 


In  the  light  of  experience  gained  in  the  administration  of  the  co- 
operative certification  policy  between  State  health  departments  and 
the  United  States  Public  Health  Service  during  the  past  two  years, 
in  which  period  various  related  matters  have  come  up  for  considera- 
tion, it  is  believed  advisable  that  certain  action  be  taken  to  clarify  the 
principles  of  this  policy  and  to  make  this  policy  more  effective.  It  is, 
therefore,  recommended : 

1.  If  a  water  supply  has  been  found  unsafe  by  a  State  health  de- 
partment and  disapproved  to  the  city  and  improvements  recom- 
mended by  the  department  to  insure  the  safety  af  the  supply,  the  use 
of  such  water  supply  by  a  common  carrier  for  drinking  and  culinary 
purposes  in  interstate  traffic  should  be  prohibited. 

2.  Placards  stating  that  the  use  of  an  unsatisfactory  water  is  for- 
bidden should  specify  the  governmental  body  condemning  the  supply, 
either  the  State  health  department  alone,  or  in  cooperation  with  the 
United  States  Public  Health  Service  as  the  State  may  deem  advisable, 
and  should  be  posted  over  taps  at  stations  through  the  State  health 
department. 

3.  The  policy  concerning  certification  of  vessel  waters  and  vessel 
water  systems  should  be  adopted. 

4.  The  methods  of  handling  water  from  the  supply  to  the  delivery 
to  the  consumer  on  common  carriers  in  interstate  traffic  should  be 
supervised  through  the  cooperation  of  the  State  health  departments 
and  the  United  States  Public  Health  Service. 

5.  A  committee  of  this  conference  should  be  appointed  to  consider 
various  matters  relating  to  this  policy  as  they  come  up  in  the  future. 


Afternoon  Session,  June  2, 1921. 

The  conference  reconvened  at  1.30  p.  m.,  Mr.  Whittaker  presiding. 
A  nominating  committee  was  appointed  consisting  of  Mr.  Gage, 
chairman,  Mr.  Tisdale  and  Mr.  Pincus. 
Mr.  C.  A.  Emerson,  jr.,  submitted  the  following  report: 
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REPORT  OP  COMMITTEE  ON  MILK  SUPPUES. 


Those  interested  in  the  milk  problem  of  to-day  frequently  inquire 
why  the  sanitary  engineering  profession  has  not  taken  a  more 
direct  part  in  the  solution  of  the  many  perplexities  of  an  engineer- 
ing nature  which  surround  the  production,  treatment  and  distribu- 
tion of  milk  and  milk  products.  Doubtless  no  other  problem  of  health 
and  convenience  presents  so  large  a  field  for  the  varied  activities 
of  the  engineering  profession. 

Those  already  devoting  their  attention  to  this  work  are  the  agri- 
culturist, the  veterinarian,  the  bacteriologist,  the  chemist,  the  struc- 
tural, mechanical,  and  refrigerating  engineer,  the  health  officer,  the 
physician,  the  nutritionist,  and  the  financier.  All  of  these  are  as- 
sisting in  the  solution  of  some  particular  phase  of  the  problem. 
Someone  should  correlate  the  facts  at  hand,  anticipate  the  needs  of 
the  future,  and  act  as  a  clearing  house  for  those  already  engaged 
in  the  milk  business — and  who  is  better  fitted  for  this  duty  than  the 
sanitary  engineer? 

Have  we  to-day  the  best  design  for  a  dairy  bam,  silo,  stable, 
stanchion,  milk  pail,  milk  can,  milking  machine,  milk  pipe,  milk 
bottle,  bottle  washer,  can  washer,  and  delivery  wagon?  Are  we 
properly  constructing,  screening,  ventilating  and  lighting  our  milk 
plants?  What  is  clean,  safe  milk?  What  does  it  cost  and  what 
should  it  cost  to  produce,  transport,  pasteurize,  cool,  bottle  and 
deliver  a  quart  of  milk?  Many  of  these  questions  are  now  before 
us  unanswered.  The  committee  feels,  however,  that  our  present  con- 
sideration should  deal  with  fundamentals  upon  which  may  be  built 
a  future  structure  containing  more  detail. 

There  are  regulations  which  are  national  in  application,  others 
should  be  assumed  by  the  State,  and  others  are  of  a  purely  local 
nature.  The  regulaticms  of  none  are  well  established  at  this  time. 
We  are  convinced  that  regulations  of  any  kind  must  begin  with 
present  conditions  and  build  a  progressive  policy,  keeping  in  mind 
the  finances  of  the  problem  as  well  as  the  quality  of  the  supply.  We 
are  dealing  with  a  food  which  is  almost  universal  in  use  and 
national  efforts  are  being  made  both  by  the  producer  and  the  dis- 
tributor to  materially  increase  milk  consumption. 

Regulations  necessary  to  care  for  general  market  conditions  may 
be  grouped  as  follows: 

First.  Milk  shall  have  food  value  to  be  useful. 

Second.  Milk  shall  be  safe  to  prevent  disease. 

Third.  Milk  shall  be  clean  to  observe  decency. 

Fourth.  Milk  shall  have  keeping  quality  to  be  satisfactory. 

Fifth.  Milk  shall  be  fair  in  price  to  assure  production  and  con- 
sumption. 
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There  are  five  distinct*  advancements  which  this  committee  wishes 
to  recognize: 

First.  The  accredited  herd  plan,  as  promoted  by  the  Bureau  of 
Animal  Industry,  United  States  Department  of  Agriculture,  and 
similar  bureaus  in  46  States.  By  this  plan  we  have  herds  known  to 
be  free  from  bovine  tuberculosis,  and  thus  a  raw  milk  is  obtained 
which  can  not  transmit  bovine  tuberculosis  to  the  consumer. 

Second.  Certified  milk,  when  it  is  the  product  of  dairies  operated 
in  accordance  with  the  ^  Methods  and  standards  for  the  production 
and  distribution  of  certified  milk ''  adopted  by  the  American  Asso- 
ciation of  Medical  Milk  Commissions.  A  few  boards  of  health,  cor- 
porations, and  individuals  are  now  certifying  milk.  Certified  milk 
should  conform  to  standards  which  are  uniform  throughout  the  Na- 
tion. The  term,  certified  milk,  should  be  limited  to  milk  which  has 
been  certified  by  a  medical-milk  commission  operating  in  accordance 
with  the  regulations  of  the  American  Association  of  Medical  Milk 
Commissions. 

Third.  Standard  methods  for  the  bacteriological  examination  of 
milk,  as  adopted  by  the  laboratory  section  of  the  American  Public 
Health  Association.  These  methods  have  been  sanctioned  by  com- 
mittees of  the  laboratory  section  of  the  American  Public  Health 
Association,  American  Dairy  Science  Association,  International  As- 
sociatioiNof  Dairy  and  Milk  Inspectors,  and  members  of  committees 
from  the  Society  of  American  Bacteriologists  and  American  Asso- 
ciation of  Medical  Milk  Commissions.  The  use  of  these  methods  for 
the  bacteriological  examination  of  milk  gives  comparable  results,  and 
this  procedure  should  receive  universal  support  and  be  national  in 
character. 

Fourth.  Pasteurized  milk  is  defined  by  the  United  States  Depart- 
ment of  Agriculture,  in  Food  Inspection  Decision  No.  178,  as  "  milk 
that  has  been  subjected  to  a  temperature  not  lower  than  145° 
F.  for  not  less  than  30  minutes.  Unless  it  is  bottled  hot,  it  is 
promptly  cooled  to  50°  F.  or  lower." 

The  above  definition  was  approved  by  the  Association  of  American 
Dairy,  Food,  and  Drug  Officials  and  by  the  Association  of  Official 
Agricultural  Chemists. 

Practically  the  same  definition  of  pasteurized  milk  is  given  by  the 
conimittee  on  milk  supply  of  the  sanitary  engineering  section,  Ameri- 
can Public  Health  Association,  which  says:  "The  process  of  pas- 
teurizing milk  for  human  consumption  should  consist  of  subjecting 
the  milk  to  a  temperature  not  lower  than  145°  F.  for  not  less  than  30 
minutes." 

The  definition  of  pasteurized  milk  should  be  national  in  character 
as  far  as  heating  and  holding  is  concerned.     Cooling  affects  the 
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keeping  quality  rather  than  safety,  and  possibly  the  temperature  to 
which  milk  should  be  cooled  should  not  be  included  in  the  definition 
of  the  process  of  pasteurizing. 

Fifth.  At  the  present  time  various  terms  are  used  throughout  the 
country  to  designate  the  different  grades  or  kinds  of  milk  being  sold. 
Often  an  identical  grade  is  described  by  different  terms.  A  system 
of  grading  established  and  defined  by  the  State*  or  Nation  would  do 
much  to  protect  the  consumer  against  fraud,  allow  the  consumer  to 
purchase  the  kind  of  milk  desired,  and  bring  about  a  financial 
stimulus  essential  to  the  production  of  clean  milk.  The  number  of 
grades  required  would  not  exceed  four  or  five  in  any  case. 

Your  committee  considers  it  the  duty  of  the  health  official  to  desig- 
nate the  quality  of  milk  a.  dairy  farm  should  produce  and  permit  the 
dairy  interests,  as  far  as  possible,  to  select  the  methods  and  equipment 
necessary  to  attain  such  quality.  This  means  that  the  health  official 
will  confine  his  attention  to  such  methods  and  equipment  as  have  a 
direct  bearing  upon  the  production  of  a  milk  supply  free  from 
transmissible  disease.  The  dairy  interests  are  attempting  to  de- 
velop their  own  supervision  over  methods  and  equipment  at  the  dairy 
farm  to  such  an.  extent  that  interference  by  the  health  official  will 
be  unnecessary,  and  by  this  way  it  is  believed  that  considerable  fric- 
tion which  has  existed  will  eventually  be  overcome. 

Consideration  of  some  of  the  difficulties  in  regulating  the  food 
value  of  milk  is  worthy  of  the  attention  of  this  association. 

Market  conditions  now  require  a.  milk  treatment  and  delivery 
expense  almost  equal  to  the  expense  of  production.  The  laws  of 
several  States  require  at  least  3.25  per  cent  fat  in  the  mariket  milk, 
and  a  few  have  permitted  the  sale  of  3  per  cent  milk  when  delivered 
by  the  producer.  The  agitation  for  a  low  butter  fat  content  has  been 
largely  promoted  by  the  producer,  because  he  has  found  it  feasible 
to  br^d  herds  giving  milk  of  a  low  fat  content  at  probably  a  less 
expense  to  him.  But,  on  the  other  hand,  the  consumer  de^res,  and 
in  many  cases  demands,  a  milk  containing  at  least  8.5  per  cent  butter 
fat.  Why  then  should  not  the  milk  produced  be  nearer  to  that  which 
is  required  by  the  consumer.  The  State  law  in  many  cases  prohibits 
changing  the  fat  content  in  the  milk  after  delivery  from  the  dairy 
farm.  This  is  not  a  vicious  practice.  If  standardization  is  legalized 
and  the  producer  encouraged  in  the  production  of  milk  ccmtaining 
at  least  3.5  per  cent  butter  fat,  it  is  the  belief  of  the  committee  that 
a  more  just  and  satisfactory  oondition  will  be  brought  about. 


A  motion  was  made,  seconded  and  approved  to  adopt  the  above 
report. 
Mr,  H.  A.  Whittaker  presented  the  following  paper: 


THE  SUPERVISION  OP  MILK  PASTEURIZATION  IS 

MINNESOTA. 


The  State  board  of  health,  in  1917,  authorized  an  investigation  of 
oonditions  relating  to  pasteurized  milk  used  for  human  consumption 
throughout  the  State.  The  division  of  sanitation  was  selected  to 
undertake  the  major  part  of  this  investigation  because  it  was 
equipped  with  the  engineering  and  laboratory  facilities  necessary  for 
carrying  on  such  work.  At  that  time  there  were  about  50  pasteuri- 
zation plants  in  operation  in  the  State.  Milk  was  labeled  and  sold 
as  pasteurized  milk  in  all  but  seven  cities  with  a  population  of  5,000 
or  more,  and  in  these  cities  it  represented  from  50  to  90  per  cent  of 
the  entire  supply.  Investigations  were  made  at  32  plants,  and  in 
practically  every  instance  the  pasteurization  of  milk  as  carried  on 
at  that  time  had  little,  if  any,  value  from  a  health  point  of  view. 
Five  plants  were  found  labeling  their  product  "pasteurized  milk" 
when  they  did  not  own  any  pasteurizing  apparatus. 

The  detailed  investigation  at  each  pasteurization  plant,  conducted 
during  this  survey,  included  a  study  of  the  building  in  which  the 
plant  was  housed;  the  plant  equipment,  involving  a  careful  exami- 
nation for  mechanical  defects;  and  the  efficiency  of  the  process  in 
accomplishing  satisfactory  pasteurization  of  the  milk  as  determined 
by  analytical  examinations  of  the  milk  before  pasteurization  and 
during  the  various  steps  in  the  process.  A  careful  study  was  also, 
made  of  the  methods  of  operation  in  use  at  each  plant.  Information 
was  also  collected  relative  to  the  supervision  exercised  by  local 
authorities  in  the  various  communities  in  which  these  plants  were 
located. 

The  investigation  of  the  buildings  in  which  the  various  plants 
were  housed  revealed  the  fact  that  the  buildings  were  improperly 
planned  and  constructed  for  housing  pasteurizing  apparatus  and 
other  milk-plant  equipment.  Some  of  these  buildings  were  im- 
properly lighted  and  ventilated;  had  floors  and  walls  constructed 
of  material  or  in  such  a  manner  that  they  could  not  easily  be  cleaned ; 
had  unsafe  or  inadequate  water  supplies;  had  unsatisfactory  sew- 
age and  waste  disposal  facilities ;  lacked  toilet  and  lavatory  facilities, 
and  were  not  eflFectively  screened  against  flies. 

The  study  of  the  pasteurizing  apparatus  in  use  at  the  various 
plants  brought  out  the  fact  that  much  of  the  equipment  was  incor- 
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rectly  designed  and  constructed  for  the  purpose  of  pasteurizing  milk 
for  human  consumption,  and  that  it  was  oftentimes  arranged  in  an 
insanitary  and  impractical  way.  Many  mechanical  defects  were 
found  in  the  apparatus  which  could  be  eliminated,  thereby  insuring 
a  safer  product  from  a  health  point  of  view.  These  defects  included 
mechanical  difficulties  in  heating  the  milk  to  a  proper  temperature, 
in  holding  it  at  the  required  temperature  for  a  sufficient  length  of 
time,  in  preventing  the  contamination  of  the  treated  or  partially 
treated  product  at  some  step  in  the  process  with  raw  milk,  partially 
treated  milk,  or  with  other  contamination  introduced  from  some 
external  source  during  the  treatment  or  to  the  nnished  product. 

In  addition  to  the  unsatisfactory  conditions  associated  with  the 
housing  of  these  plants  and  their  equipment  it  was  found  that  many 
operators  did  not  understand  the  purpose  of  pasteurization,  the  prin- 
ciples involved  in  the  process,  or  the  methods  of  operating  and  caring 
for  pasteurizing  apparatus.  The  employees  at  the  plants  were  not 
given  a  medical  examination  to  determine  whether  they  were  chronic 
carriers  of  infectious  diseases. 

This  investigation  revealed  the  fact  that  the  control  of  pasteuri- 
zation, and  the  subsequent  handling  of  the  finished  product,  was 
almost  negligible  at  that  time;  the  State  had  no  law  or  i-egulation 
governing  pasteurization,  and  only  a  few  municipalities  had  local 
ordinances  which  gave  them  authority  over  the  distribution  of  this 
class  of  milk. 

To  summarize  briefly  the  results  of  these  investigations,  it  was 
found  that  the  pasteurization  of  milk  throughout  the  State,  as  con- 
ducted at  that  time,  meant  practically,  nothing  from  a  health  point 
of  view.  It  was  practiced  largely  to  improve  the  keeping  quality 
of  the  milk  and  for  advertising  purposes.  This  condition  should 
not  be  charged  entirely  against  the  milk  dealers,  for  the  State  had 
not  then  laid  down  any  requirements  for  the  pasteurization  of  milk, 
and  only  a  few  municipalities  had  realized  the  importance  of  estab- 
lishing local  control.  The  continuation  of  this  condition  would 
eventually  have  resulted  in  the  loss  of  public  confidence  in  the  process 
as  a  health  measure  in  the  State. 

With  this  information  available,  the  State  board  of  health  de- 
cided that  if  the  process  of  pasteurization  as  applied  to  milk  for 
human  consumption  was  to  have  any  value  as  a  safeguard  against 
disease,  some  method  of  control  must  be  adopted,  and  as  a  result 
the  following  steps  have  been  taken  to  improve  the  unsatisfactory 
conditions  which  were  found  to  exist. 

In  order  to  establish  a  uniform  requirement  for  the  pasteurization 
of  milk  throughout  the  State,  a  regulation  was  passed  by  the  Stat« 
board  of  health  defining  pasteurization  and  requiring  the  approval 
of  plans  and  specifications  on  all  new  installations,  or  changes  in 
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existing  installations,  of  pasteurizing  apparatus.  General  require- 
ments goTeming  the  construction  and  operation  of  pasteurization 
plants  were  outlined,  which  established  a  uniform  basis  for  the  en- 
forcement of  this  regulation. 

The  fact  that  the  plant  owners  and  operators  did  not  always  under- 
stand the  purpose  of  pasteurization  as  a  protection  against  disease, 
the  principles  involved  in  the  process,  or  the  methods  of  operation 
and  care  of  their  pasteurizing  apparatus,  demonstrated  the  need  for 
establishing  some  course  of  training  for  educating  these  people. 
Arrangements  were  made  with  the  division  of  dairy  husbandry  of 
the  department  of  agriculture,  University  of  Minnesota,  to  give  a 
course  for  training  plant  operators,  in  cooperation  with  the  State 
board  of  health. 

To  further  the  establishment  of  local  control  of  pasteurized  milk 
and  its  subsequent  handling  in  municipalities  in  the  State,  a  pro- 
posed milk  ordinance  was  drafted  and  approved  by  all  departments 
of  the  State  government  interested  in  the  local  control  of  milk 
supplies.  This  ordinance  is  adaptable  to  cities  in  the  State  not  in 
Class  I,  which  would  include  all  cities  except  Minneapolis,  St.  Paul, 
and  Duluth.  The  requirements  of  this  ordinance  governing  pasteuri- 
zation conform  with  the  regulations  of  the  State  board  of  health. 

As  a  result  of  these  efforts  to  establish  supervision  of  pasteuriza- 
tion in  the  State,  pasteurization  plants  have  been  investigated  and 
recommendations  made  for  correcting  defects  in  construction  and 
operation  in  all  plants  where  it  was  found  to  be  necessary.  These 
recommendations  have  been  carried  out  in  all  plants  under  the 
jurisdiction  of  the  State  board  of  health,  or  the  plants  have  been 
requested  to  discontinue  labeling  their  products  "  pasteurized  milk." 
Follow-up  investigations  are  being  made  at  irregular  intervals  to 
determine  whether  the  plants  are  being  operated  in  a  satisfactory 
manner  and  to  assist  the  authorities  where  local  control  has  been 
established. 

Plans  of  new  pasteurization  plants  are  being  examined  and  ap- 
proved in  accordance  with  the  detail  procedure  established  for  carry- 
ing out  the  regulations  of  the  State  Board  of  Health. 

Provision  has  been  made  for  the  medical  examination  of  employees 
who  are  engaged  in  the  pasteurization  or  bottling  of  milk,  or  in  the 
cleaning  or  sterilizing  of  milk  apparatus  and  utensils  at  the  plant, 
in  an  effort  to  locate  chronic  carriers  of  infectious  diseases.  This 
work  is  done  under  the  direction  of  the  division  of  preventable  dis- 
eases of  the  State  board  of  heajith. 

Short  courses  for  pasteurization  plant  owners  and  operators  have 
been  given  at  the  University  of  Minnesota  for  the  past  two  years. 
These  courses  have  consisted  of  lectures,  demonstrations,  and  visits 
to  pasteurization  plants,  including  briefly  the  study  of  the  process 
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of  pasteurization  as  a  health  measure,  the  important  essentials  in  the 
construction  and  operation  of  pasteurizing  apparatus,  and  general 
practical  milk  plant  problems.  These  courses  have  been  well  attended 
and  have  resulted  in  an  apparent  improvement  in  the  personnel  of 
pasteurization  plants  throughout  the  State. 

A  campaign  has  been  carried  on  to  encourage  municipalities  to 
pass  the  proposed  milk  ordinance  approved  by  the  various  State  de- 
partments, which  establishes  local  control  of  the  milk  supplies  under 
State  supervision.  Talks  and  illustrated  lectures  before  interested 
organizations,  and  city  and  village  councils,  have  proved  a  very  ef- 
fective way  of  accomplishing  results.  The  results  of  this  work  may 
be  understood  when  it  is  appreciated  that  only  two  cities  in  the  State, 
exclusive  of  cities  in  class*  I,  had  effective  local  supervision  when  this 
work  began,  while  at  the  present  time  the  proposed  ordinance  has 
been  passed  and  is  in  force  in  50  per  cent  of  the  cities  in  the  State 
with  a  population  of  6,000  or  over  (27  over  5,000  population). 

The  success  which  has  been  obtained  in  Minnesota  in  the  improve- 
ment of  the  pasteurization  of  milk  from  a  health  point  of  view  may 
be  attributed  to  a  number  of  reasons,  the  most  important  of  which 
are:  (1)  The  initial  survey  which' provided  information  concerning 
the  existing  status  of  pasteurization  in  Minnesota,  and  formed  an 
intelligent  basis  for  action,  (2)  the  carefully  worked-out  plan  for 
correcting  the  unsatisfactory  conditions  which  were  found,  and  (3) 
the  cooperation  which  was  received  from  all  parties  concerned,  in- 
cluding municipal  officials,  local  organizations  interested  in  this  prob- 
lem, and  the  milk  dealers. 


Mr.  J.  Frederick  Jackson  spoke  as  follows: 


STATE  CONTROL  OP  STREAM  POLLUTION  AND  SEWAGE 

DISPOSAL  IN  CONNECTICUT. 


State  control  in  Connecticut  emanates  from,  that  authority  which 
is  vested  in  a  special  commission  or  some  executive  department  by 
legislative  act  and  which  it  may  exercise  within  certain  limitations, 
and  the  restraint  or  pollution  which  proceeds  from  judicial  action 
in  response  to  claim  of  invasion  of  the  rights  of  the  individual  citizen 
under  common  law  statutes.  Control  of  the  latter  class,  Connecticut 
has  exercised  since  about  the  middle  of  the  nineteenth  century.  Her 
statutes  have  gone  farther  than  the  legislation  of  most  States,  and 
decisions  of  her  courts  have  served  as  precedents  for  other  States 
when  considering  questions  of  stream  pollution. 

Control  by  special  legislation  has  been  in  force  in  Connecticut  only 
since  1915,  when  the  present  statutes  were  enacted.  These  placed 
the  administration  with  the  State  department  of  health  and  author- 
ized it  to  investigate  pollution  of  streams,  sewerage  systems,  and 
sewage  and  refuse  disposal  works,  and  require  for  the  latter  efficient 
operation  or  order  their  alteration  or  replacement,  if  deemed  neces- 
sary for  the  protection  of  public  health.  They  also  required  the  ap- 
proval of  the  department  for  all  plans  for  new  sewerage  systems 
and  disposal  works  before  construction.  Action  by  the  department 
was  limited  to  pollution  which  was  prejudicial  to  public  health.  In 
1917,  a  later  act  created  an  industrial  wastes  board  to  cooperate 
with  the  department  of  health  in  studying  the  pollution  by  factory 
waste. 

The  area  of  the  State  is  about  6,000  square  miles  and  drainage 
basins  of  the  three  largest  rivers — the  Housatonic,  Connecticut,  and 
Thames — constitute  about  78  per  cent  of  this  area.  Lakes,  swamps, 
and  salt  marsh  cover  about  154  square  miles. 

Of  the  168  towns,  61  are  partially  or  wholly  sewered  and  19  towns 
treat  their  sewage.  The  method  of  treatment  varies,  but  intermittent 
sand  filtration  is  most  common. 

In  investigations  of  stream  pollution,  we  must  consider  surface 
and  underground  waters;  intra  and  inter  state,  navigable  and  non- 
navigable  rivers ;  streams  used  as  a  source  of  potable  supply ;  streams 
dedicated  to  fishing  or  industrial  use.  In  Connecticut  we  must  also 
consider  the  estuaries  and  waters  of  Long  Island  Sound. 
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Former  investigations  include  a  survey  several  years  ago  of  most 
of  the  potable  water  supplies  of  the  State  by  Profs.  Williston  and 
Smith  and  a  survey  by  the  old  State  board  of  health  in  1914,  by  special 
direction  of  the  general  assembly,  of  most  of  the  important  streams 
of  the  State.  Conditions  shown  by  this  last  survey  were  instrumental 
in  securing  the  passage  of  the  acts  of  1915. 

Prior  to  the  organization  of  the  present  department  of  health  in 
1917,  there  was  practically  no  supervision  over  sewerage  works. 
Since  that  timle  with  a  limited  personnel  and  appropriation,  our 
efforts  have  been  confined  to  obtaining  a  correct  list  of  the  sewerage 
systems  and  sewage-disposal  works  existing  in  the  State  and  to  edu- 
cating those  responsible,  in  some  methodical  schedule  of  operation 
and  maintenance.  Since  the  organization  of  the  State  department 
and  of  the  passage  of  the  acts  of  1916,  47  approvals  have  been 
granted  for  sewerage  works. 

The  whole  question  of  State  control,  as  we  view  it  in  Connecticut, 
means  a  campaign  in  educating  the  people  in  the  benefits  and  de- 
sirability of  properly  designed  sewerage  systems  and  efficiently  oper- 
ated sewage-disposal  works.  To  convince  people,  who  for  years 
have  been  using  the  nearest  water  course  as  the  natural  method  of 
disposing  of  their  wastes,  of  the  necessity  of  treating  their  sewage 
before  discharge  is  a  long  and  often  discouraging  task  and  calls 
for  the  exercise  of  great  patience,  diplomacy,  and  persistency. 

The  improvement  in  the  six  years  that  this  work  has  been  under 
way,  though  much  still  remains  to  be  accomplished,  is  distinctly 
encouraging.  There  has,  as  yet,  been  no  test  case  of  the  authority 
granted  to  the  department  under  the  statutes.  There  is  a  whole- 
some respect  as  a  result  of  the  decisions  rendered  against  the  cities 
of  Waterbury,  New  Britain,  and  Danbury  under  the  conmion  law 
which  leads  most  of  the  municipalities,  who  are  violators,  to  adopt 
a  receptive  attitude,  and  makes  them  willing  to  at  least  listen  to  sug- 
gestions toward  removing  their  pollution  from  the  streams. 

For  over  10  years  there  has  been  a  very  strong  public  sentiment  in 
the  State  against  the  continuance  of  the  present  pollution  and  it 
showed  itself  very  strongly  in  1915  when  the  present  statutes  wew 
enacted.  This  year  it  was  particularly  strong  and  an  act  to  elimi- 
nate all  stream  pollution  by  industrial  wastes  before  1926  was  pro- 
posed. This  bill  was  supported  largely  by  the  shellfish  and  finny  fish 
industries  who  have  seen  the  oyster  industry  in  the  harbors  along 
the  coast  and  Long  Island  Sound  and  the  shad  and  salmon  fishing 
in  the  Thames.  Connecticut,  Housatonic,  and  other  streams  disappear. 

While  control  of  stream  pollution  is  under  two  bodies — ^the  Depart- 
ment of  Health  and  Industrial  Wastes  Board — actually  they  function 
as  one.  The  method  of  operation  is  as  follows :  All  complaints  are 
investigated  by  the  commissioner  of  health  who  acts  as  chainnan 
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of  the  joint  board.  If  investigation  shows  pollution  is  caused  by  in- 
dustrial wastes  and  is  sufficiently  important,  then  the  problem  is 
referred  to  the  Industrial  Wastes  Board  for  complete  investigation 
and  report.  The  Industrial  Wastes  Board  has  no  authority  to  issue 
orders  to  stop  pollution,  and  action  by  the  department  of  health,  as 
has  been  stated  before,  is  limited  to  pollution  prejudicial  to  public 
health. 

The  work  of  the  industrial  wastes  board  has  been  confined  to  an 
intensive  study  of  the  Naugatuck  and  Hockanum  Rivers,  silk-mill 
wastes  at  South  Manchester,  iron  wastes  at  New  Britain,  and  wastes 
from  wood  distillation  at  East  Canaan,  together  with  preliminary 
surveys  of  several  other  streams  in  the  State.  The  results  of  these 
investigations  were  quite  interesting.  Time  does  not  permit  us  to 
discuss  them  fully,  but  some  of  the  more  important  were :  Limits  of 
impurity;  effect  of  copper,  zinc,  and  iron  waste  on  bacteria;  failure 
of  criteria  of  dissolved  oxygen  and  dissolved  oxygen  demand  in 
presence  of  these  wastes ;  treatment  of  wastes  at  source  v,  treatment 
at  one  disposal  works;  limits  of  equalization  of  flow  from  storage 
reservoirs;  limits  of  theory  of  stream  flow  per  contributing  popu- 
lation. 

There  are  19  municipal  disposal  plants  in  the  State — 2  digestion 
(followed  by  sand  filtration),  4  Imhoff  tank  and  disinfection,  2  septic 
tanks,  1  sand  filtration  and  broad  irrigation,  and  the  other  10  some 
form  of  sand  filtration.  At  practically  all  of  these,  with  the  excep- 
tion of  the  three  mentioned  below,  operation  is  not  satisfactory. 
Of  the  municipalities  located  on  the  sound,  Greenwich  treats  its 
sewage  by  Imhoff  tanks ;  Stamford  has  a  plant  practically  complete 
for  treating  its  sewage  the  same  way;  Bridgeport  is  installing  a 
screening  plant  to  take  care  of  the  sewage  from  the  west  side  of 
the  city  and  later  expects  to  install  another  screening  plant  to  take 
care  of  that  from  the  east  side ;  New  Haven  disposes  of  its  sewage 
in  the  harbor  untreated,  but  is  considering  treating  it  by  the  Miles 
acid  process;  New  London,  with  the  great  volume  of  water  in  its 
harbor,  disposes  from  submerged  outlets  800  feet  off  shore;  tlie 
remainder  of  the  small  towns,  such  as  Westport  and  Norwalk,  Vvhich 
have  sewerage  systems,  dispose  of  their  sewage  untreated  either  into 
the  river  or  harbor. 

Of  the  inland  cities  on  the  larger  rivers,  Hartford  on  the  Connecti- 
cut, Willimantic  on  the  Willimantic,  Putnam  on  the  Quinnebaug, 
Torrington,  Thomastdn,  Waterbury,  Naugatuck,  Ansonia  on  the 
Naugatuck,  and  New  Milford,  Birmingham,  Shelton,  and  Derby  on 
the  Housatonic,  discharge  their  sewage  untreated  into  the  streams. 
State  institutions,  where  they  are  not  connected  to  the  public  sewer 
system,  and  with  the  exception  of  the  State  Hospital  for  the  Insane 
at  Norwich  on  the  Thames  River,  and  the  State's  prison  at  Wethers- 
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field  on  the  Connecticut,  all  nave  some  method  of  treatment  though 
in  the  majority  of  cases,  the  operation  has  been  so  neglected  that 
little  or  no  purification  is  effected.  At  the  36  shore  resorts  scat- 
tered along  the  edge  of  the  Sound  no  attempt  is  made  to  treat  the 
sewage,  except  at  Sound  Beach,  Woodmont,  and  Groton  IxHig  Point. 
Disposal  in  general  is  by  means  of  outside  privies  or  where  water- 
flush  toilets  are  installed,  leaching  cesspools,  or  septic  tanks.  At  the 
65  camps  of  more  or  less  permanent  character  in  the  State,  with  the 
exception  of  one  or  two,  the  method  of  disposal  is  by  outside  privies. 

Connecticut  has  probably  three  of  the  oldest  and  most  successful 
intermittent  sand  filtration  plants  in  the  country,  those  at  Meriden, 
Bristol,  and  Danbury.  The  plant  at  Meriden  was  built  in  1892 
the  city  acquiring  about  145  acres  of  land  for  this  purpose.  It  con- 
sists of  11  acres  of  beds  for  treatment  of  dry-weather  flow  with  two 
additional  to  take  care  of  the  storm  water.  The  site  is  particularly 
favorable,  the  sand  deposit  being  over  30  feet  deep  and  ground  water 
level  16  feet  from  the  surface.  Average  volume  of  sewage  treated 
in  1920  was  3.9  million  gallons  and  operating  cost  $9.17  per  million 
gallons.  The  plant  in  Bristol  was  built  in  1895.  The  city  owns  83J 
acres  and  there  are  about  11  acres  of  built-up  beds.  They  are  treat- 
ing about  2  million  gallons  per  day  at  a  cost  of  about  $14  per  million 
gallons.  The  plant  in  Danbury  was  built  in  1897  and  consists  of 
10  acres  of  sand  beds  and  10  acres  of  broad  irrigation.  The  volume 
of  sewage  treated  is  about  3  million  gallons  per  day  and  cost  $5.61 
per  million  gallons. 

Meriden  and  Bristol  showed  unusual  foresight  in  providing  ample 
areas  of  land  and  are  insured  against  any  trouble  for  many  years 
to  come.  The  ef&uents  from  all  three  plants  are  good  and  per 
cent  removal  uniformly  high.  Bristol  had  some  trouble  from  clog- 
ging of  the  beds  which  they  attributed  to  iron  wastes,  but  which 
was  more  likely  due  to  overloading  and  to  practice  of  plowing  beds 
deeply  which  caused  the  overturned  surface  mat  to  form  an  im- 
permeable strata  about  12  to  16  inches  below  the  surface. 

The  experience  with  these  plants  is  very  different  from  that  at  New 
Britain  where  iron  pickling  liquors  have  so  affected  the  beds,  the 
area  of  which  was  admittedly  too  small  and  their  character  unsuitable 
so  as  almost  to  put  them  out  of  use,  and  at  South  Manchester  where, 
though  the  sand  was  satisfactory,  the  area  was  not  nearly  large 
enough,  and  wastes  from  sUk  mills  have  completely  clogged  the  beds. 
At  New  Britain  the  dosage  was  about  143,000  gallons  per  acre  per 
day  and  South  Manchester  350,000  gallons. 

In  Connecticut  no  rivers  grossly  polluted  are  used  as  a  source  of 
water  supply.  Present  statutes  give  sufficient  authority  to  the  de- 
partment to  protect  streams  used  as  a  source  of  water  supply  and 
control  of  these  is  tolerably  easy  where  minor  nuisances  occur.    We 
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have  no  cases  where  streams  used  for  disposal  become  entirely  dry 
at  certain  seasons  of  the  year,  though  in  many  of  them  the  flow  is 
greatly  diminished.  The  stream  pollution  with  which  we  are  con- 
cerned at  present  is  that  affecting  fishing,  boating,  bathing  and 
pasturing  of  cattle.  The  control  of  this  is  difficult  where  proof  of 
its  being  detrimental  to  public  health  is  required. 

The  need  of  some  change  in  the  limitation  of  bond  issues  by  the 
general  assembly  is  very  apparent  and  any  great  improvement  in 
many  of  the  towns  will  be  delayed  because  they  have  already  reached 
their  limit  of  bonded  indebtedness.  The  writer  had  occasion  in 
appearing  before  the  committee  on  finance  to  urge  that  in  consider- 
ing requests  by  towns  to  use  bonds,  sewerage  systems  should  be 
placed  in  the  same  class  as  lighting,  power,  and  water  companies, 
but  this  argument  did  not  seem  to  impress  the  committee  very  much. 

One  feature  of  our  work  that  is  interesting  is  the  greater  success 
in  getting  improvements  made  when  dealing  with  corporations  and 
individuals  than  when  dealing  with  municipalities.  In  general, 
there  appears  to  be  less  initiative  and  greater  tendency  to  delay 
improvements  on  the  part  of  the  municipalities.  They  are  rather 
content  to  let  things  rest  as  they  are,  conduct  no  research,  nor  make 
any  plans  for  future  development. 

That  the  common  law  gives  all  authority  necessary  to  control  the 
pollution  of  streams  is  shown  in  the  cases  of  Morgan  v,  Danbury, 
Piatt  Bros.  v.  Waterbury,  Nolan  v.  New  Britain.  It  places,  however, 
the  burden  of  proof  and  the  expense  of  court  procedure  upon  the 
individual  riparian  owner.  Control  by  the  State  is  at  present 
limited  to  pollution  which  can  be  shown  to  be  prejudicial  to  public 
health ;  though  in  case  of  water  and  ice  supplies,  considerable  latitude 
is  given  to  local  health  officers  and  the  State  department  of  health 
to  control  nuisances. 

As  we  see  it  in  Connecticut,  power  should  be  granted  the  State 
department  to  control  violations  against  public  welfare  as  well  as 
public  health.  A  system' of  reporting  similar  to  that  required  from 
public  utilities  should  be  put  in  force  and  authorities  should  be 
educated  to  the  fact  that  sewage  disposal  works  must  have  just  as 
careful  operation  and  supervision  as  water  works  or  other  public 
utilities.  Whether  efficient  supervision  can  be  maintained  by  cor- 
respondence is  doubtful.  On  the  other  hand,  to  exercise  a  close 
supervision  and  compel  efficient  operation  with  authority  as  at 
present  would  require  so  large  an  organization  and  expense  as  to 
be  prohibitive.  The  retention  of  designers  of  plants  as  consulting 
engineers  by  municipalities  would  be  desirable,  but  its  recommenda- 
tion by  a  State  department  is  likely  to  raise  suspicion  of  collusion. 
One  carefully  prepared  and  ably  prosecuted  case  of  violation  will 
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accomplish  more  than  any  amount  of  correspondence  and  inspection. 
Every  riparian  owner  should  be  supported  strongly  when  his  prop- 
erty is  affected  by  pollution,  and  if  this  is  done  their  interest  will  be 
stimulated  and  tlieir  support  for  constructive  legislation  assured. 

There  have  been  two  contradictory  tendencies  evident  lately;  one 
toward  a  general  letting  down  of  restrictions  and  regulations  safe- 
guarding health,  coming  from  those  who  from  their  experience  with 
the  many  governmental  restrictions  during  the  war  now  resent  any 
attempt  to  control  either  their  corporate  or  individual  action;  the 
other  toward  continuing  and  in  some  cases  extending  the  supervision 
of  the  State  over  matters  of  this  kind. 

In  Rhode  Island  the  latter  manifested  itself  in  the  passage  of  a 
rather  drastic  act  concerning  the  pollution  of  rivers  by  industrial 
wastes,  the  nucleus  of  which  was  in  defining  pollution  as  that  which 
is  deleterious  to  fish  and  plant  life.  In  Connecticut  a  similar  bill  had 
very  strong  support,  but  is  was  so  strongly  opposed  by  manufac- 
turers and  municipalities  that  it  failed  in  committee.  The  com- 
mitter reported  that  they  were  unable  to  frame  any  bill  which  would 
be  fair  to  the  manufacturers,  the  municipalities,  and  the  State  at 
large. 

However,  it  is  easy  to  discern  a  definite  attitude  toward  stricter 
standards  for  effluent  sand  trade  wastes.  This  should  be  considered 
by  engineers  engaged  in  health  work  and  study  and  provision  made 
to  meet  it.  In  this  connection  we  might  to-day  very  well  ask  our- 
selves: (1)  Have  we  established  satisfactory  criteria  for  practical 
use,  or  have  we  been  misdirecting  our  efforts  in  setting  up  limits  and 
standards  difficult,  if  not  impossible,  of  application,  and  so  indefinite 
in  their  determinations  of  the  degree  of  pollution  as  to  be  practical^ 
useless  in  administering  State  control  over  stream  pollution? 

The  success  of  control  by  a  State  department  or  commission  de- 
pends on  personnel  and  appropriation,  natural  features  of  the  State, 
such  as  streams,  lakes,  etc.,  its  area,  character  of  its  industries,  whether 
it  is  a  recently  settled  State  or  one  which  has  been  settled  for  a  long 
time,  and  general  attitude  of  mind  of  its  citizens.  The  advisability 
of  setting  strict  standards  depends  largely  upon  the  value  of  the  in- 
dustries affected,  and  whether  we  are  trying  to  protect  the  people 
against  inconvenience  from  nuisance,  or  safeguarding  public  health, 
which  must  be  protected  at  any  cost.  In  considering  pollution  we 
must  also  take  into  account  the  accessibility  of  the  stream  to  large 
centers  of  population  and  its  effect  upon  their  health  when  used  for 
camps  and  recreation  purposes. 

For  example,  certain  portions  of  our  coast  particularly  suitable 
for  sanitariums  for  crippled  children  must  be  strictly  supervised. 
Xew  industries  should  be  forbidden  to  locate  on  streams  suitable  for 
camping  and  still  containing  fish  life.     Established  industries  on 
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such  streams  should  be  required  to  treat  their  wastes  so  that  they 
are  not  objectionable. 

Finally,  what  we  need  in  actual  practice  to-day  is  the  simplest 
and  least  costly  method  of  disposal  for  (1)  dwellings,  institutions, 
and  camps  not  accessible  to  sewerage  systems,  and  where  a  sufficiently 
lai^  body  of  water  for  dilution  is  available  or  where  the  soil  con- 
ditions are  satisfactory;  (2)  most  economical  method  of  disposal  for 
municipalities  with  existing  sewerage  systems,  convenient  to  large 
bodies  of  water;  (3)  most  economical  disposal  for  municipalities 
with  existing  sewerage  system,  located  on  small  bodies  of  water  or 
with  subsoil  not  suitable  for  disposal  on  land ;  (4)  shore  resorts  with 
sewerage  systems;  (6)  shore  resorts  without  sewerage  systems. 

In  this  study  each  city  and  each  locality  in  the  State  should  be 
considered  as  a  separate  problem.  Connecticut  has  its  own  particu- 
lar problems  and  their  treatment  and  solution  may  be  such  as  would 
not  be  advisable  in  other  sections  of  the  country. 


Mr.  H.  E.  Miller,  representing  Mr.  Ehlers,  presented  the  following 
report. 


PROGRESS  REPORT  OF  COMMITTEE  ON  SEWAGE  DIS- 
POSAL AND  STREAM  POLLUTION. 


INTRODUCTION. 


By  reason  of  the  lateness  of  replies  to  questionnaires  reaching  the 
chairman  of  your  committee  and  the  limited  time  in  which  to  study 
the  various  laws  and  regulations,  our  report  to  the  association  at  this 
time  must  be  confined  to  a  brief  summary  of  the  data  at  hand. 


BESUME. 


For  your  information  we  wish  first  to  call  your  attention  to  the 
questionnaire  form  prepared  by  your  committee  and  forwarded  to 
the  sanitary  engineer  of  each  State  through  Mr.  I.  W.  Mendelsohn, 
district  engineer,  United  States  Public  Health  Service,  Washington, 
D.  C,  and  corresponding  secretary  for  the  conference  of  State  Sani- 
tary Engineers. 

Considerable  study  was  given  to  the  preparation  of  a  question- 
naire with  the  object  of  securing  pertinent  information  on  the  pres- 
ent status  of  State  control  of  sewage  and  stream  pollution,  in  con- 
densed form,  and  still  provide  sufficient  evidence  for  a  comprehensive 
digest.  Copies  of  laws  and  regulations  were  also  requested,  princi- 
pally to  determine  what  State,  agency  is  given  jurisdiction  with  or 
without  limitations  and  what  machinery  is  provided. 

Replies  to  the  questionnaire  were  received  from  the  following 
thirty-three  States:  Alabama,  Arizona,  California,  Connecticut, 
Delaware,  Florida,  Greorgia,  Illinois,  Indiana,  Kansas,  Kentucky, 
Louisiana,  Maryland,  Michigan,  Minnesota,  Mississippi,  Missouri, 
Montana,  New  Jersey,  New  Mexico,  North  Carolina,  North  Dakota, 
Ohio,  Oklahoma,  Pennsylvania,  Rhode  Island,  South  Carolina,  South 
Dakota,  Tennessee,  Texas,  Vermont,  Virginia,  and  West  Virginia. 

A  resume  of  these  replies  indicates  that : 

1.  The  following  States  have  laws  or  some  form  of  State  board  of 
heajtli  regulations  relating  to  sewerage  and  sewage  disposal : 

Laws :  California,  Connecticut,  Illinois,  Indiana,  Kansas,  Kentucky, 
Louisiana,  Maryland,  Michigan,  Minnesota,  Mississippi,  Montana, 
New  Jersey,  New  Mexico,  North  Carolina,  North  Dakota,  Ohio,  Okla- 
homa, Pennsylvania,  Rhode  Island,  Texas,  Vermont,  and  West  Vir- 
ginia. 
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No  laws:  Alabama,  Arizona,  Delaware,  Florida,  Georgia,  Missouri, 
South  Carolina,  South  Dakota,  Tennessee,  and  Virginia. 

2.  From  this  list  it  is  noted  that  23  out  of  the  33  States  listed  have 
laws  or  regulations. 

3.  Practically  many  of  the  existing  laws  and  regulations  are  not 
entirely  satisfactory. 

4.  A  large  percentage  of  statutes  are  behind  preTailing  public 
opinion. 

5.  Twenty-one  States  of  the  23  that  have  laws  or  regulations  re- 
quire examination  of  plans  and  19  require  that  permits  be  issued 
before  construction  work  can  be  started  on  sewer  systems  or  disposal 
plants. 

6.  Specifications  of  the  engineering  division  of  each  State  listed, 
requiring  submission  of  plans,  are  noted  to  be  very  general  and  in- 
tended only  to  be  suggestive,  leaving  matters  largely  to  the  judgment 
of  designing  engineers. 

7.  Practically  all  engineering  divisions  depend  on  engineers'  visits, 
inspections,  and  newspaper  reports  to  be  made  aware  of  new  projects. 

8.  Every  State  listed  uses  and  prefers  sanitary  engineers  operating 
from  one  central  office,  with  the  exception  of  Tennessee  and  Mary- 
land. 

9.  Engineering  divisions  of  the  States  listed  make  special  efforts 
to  stimulate  the  building  of  sewerage  systems  and  sewage  disposal 
plants  excepting  where  lack  of  personnel  prohibits. 

10.  The  following  list  of  States  from  those  replying  are  found  to 
be  empowered  to  order  improvements :  Alabama,  California,  Kansas, 
Kentucky,  Maryland,  Mississippi,  Montana,  New  Mexico,  North 
Carolina,  North  Dakota,  Oklahoma,  Ohio,  and  South  Carolina. 

11.  Very  limited  work  has  been  undertaken  to  study  the  pollution 
of  streams. 

Among  those  recording  investigations  along  this  line  are  Cali- 
fornia, Connecticut,  Indiana,  Louisiana,  Michigan,  Missouri,  Minne- 
sota, Montana,  New  Jersey,  New  Mexico,  Ohio,  Pennsylvania,  and 
Rhode  Island. 

12.  Trade  wastes  are  shown  to  vary  in  the  different  States.  Prog- 
ress in  the  handling  of  troublesome  wastes  is  noted  to  be  retarded, 
largely  on  account  of  funds  and  personnel. 

13.  States  recording  treatment  of  typical  trade  wastes  are  as 
follows : 

(1)  Ohio. — Pickling  liquor  producing  sugar,  copperas  without  liquid 
wastes. 

(2)  Louisiana. — Sugar  factory  wastes,  dry  broad  irrigation. 

(3)  Illinois  and  Texas. — Being  conducted  on  com  products  wastes, 
not  described. 
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(4)  Kansas. — Oil  refineries — waste  held  in  reservoir  and  discharged 
according  to  flow  of  stream  to  give  maximum  dilution. 

(5)  West  Virginia. — Tanneries  by  series  of  sedimentation  basins, 
inefficient  operation. 

(6)  Minnesota. — Dairy  wastes  by  settling  tanks. 

(7)  Connecticut. — Tannery  wastes  have  screening,  door-thickener, 
lagoon,  dosing  chamber,  and  sand  bed.  Just  installed ;  good  results 
anticipated. 

(8)  California. — Fruit  and  vegetable  cannery  waste  by  settling  or 
fine  screening,  with  final  disposal  by  spreading  on  sandy  land. 

(9)  Virginia. — ^Tannery  wastes.  Refers  to  report  of  Hommon  on 
Luray  tannery  plant. 

14.  No  definite  policy  seems  to  be  adopted  by  any  State  regarding 
method  of  handling  or  disposal  of  troublesome  wastes,  although  de- 
cided progress  is  being  made  in  this  field  of  controlling  stream 
pollution. 

15.  Your  conmiittee  further  notes  that  where  adequate  laws  exist 
and  cotnmensurate  machinery  is  supplied,  very  satisfactory  results 
are  exhibited. 

in  some  of  the  States  where  trade  wastes  are  a  considerable  prob- 
lem there  are  no  facilities  for  making  the  desirable  studies.  The 
United  States  Health  Service  could  render  a  valuable  service  if  it 
could  assist  these  States  in  solving  this  problem.  The  investigations 
that  have  been  under  way  by  the  United  States  Public  Health  Service 
have  been  of  great  value,  and  should  be  extended  in  scope. 


A  motion  was  made,  seconded,  and  adopted  to  accept  this  report 
as  a  progress  report. 

Mr.  Allen  spoke  on  "  Ratproofing  from  an  engineer's  point   of 


view." 


Mr.  E.  H.  Gage,  representing  Mr.  Merser,  submitted  the  follow- 
ing report : 


/" 


COMMITTEE  REPORT  ON  MOSQUITO  CONTROL, 


Following  the  annual  meeting  in  Washington  last  year  a  com- 
mittee was  appointed  to  prepare  a  report  on  mosquito  control.  As 
a  first  step  the  committee  decided  to  secure  information  from  all 
the  States  by  means  of  a  questionnaire  covering  the  following  phases 
of  the  subject:  (1)  State  organization,  (2)  appropriations,  with 
amounts  expended  in  municipalities  and  in  rural  districts,  (3)  laws 
and  regulations,  (4)  morbidity  reports  and  (5)  remarks  concerning 
the  control  methods  which  have  proved  most  satisfactory. 

Replies  have  been  received  from  36  of  the  48  States  or  75  per  cent, 
which  is  a  very  gratifying  response. 

The  information  obtained  has  been  summarized  and  is  presented 
in  the  tables  which  follow,  with  explanatory  notes  where  necessary. 

Table  I. 


state. 


Alabama 

AriBCKia.......... 

Arkansas 

Catt&vnla 

Cooinecticut 

Delaware 

Florida 

Georgia 

Idaho 

Illijuils 

Indiana 

Kansas...* 

Kan  tacky 

liOaisiBna 

Maryland 

IfliAigaii 

Hiunosota 

MJSBisslppi 

Missouri 

Montana 

New  Hampshire. 

N«f«r  Jersey 

New  Mexico 

North  Carolina.. 
North  Dakota... 

Ohio 

Oklahoma 

Pennsylvania. . . 

Rhode  Island 

Sooth  Carolina.. 
Soath  Dakota... 

Tennessee 

Texas 

Virginia 

WestVUglnls... 
Wisconsin 


4'lfitmhet  no*  ksewn* 


Control  work. 


Yes  or 
No. 


Yes. 
No., 
Yes. 
Yea. 
Yes. 
No.. 
Yes. 
Yes. 
No.. 
No.. 
No.. 
No.. 
Yes. 
Yes. 
No.. 
No., 
No.. 
Yes, 
No.. 
No.. 
No.. 
Yes. 
Yes. 
Yes. 
No.. 
No.. 
No., 
Yes. 
Yes. 
Yes. 
No.. 
Yes. 
Yes. 


Yes. 
No.. 

No.. 


Primary 
objects. 


Malaria. 


Malaria... 

Malaria.... 

Mosquito.. 


Malaria.... 
Malaria.... 


Mosquito. 
Malaria... 


Malaria.. 


Mosquito.. 
Mosquito.. 
Malaria.... 


Mosquito.. 
Mosquito.. 
Malaria.... 


Malaria.... 

Malaria..., 

Malaria.... 


Special 
laws  or 
rela- 
tions. 


Yes. 


Yes. 
Yes. 
Yes. 


No. 
No. 


No. 


No. 
No. 


No.. 
Yes, 
No.. 


No.. 
Yes. 
No.. 
No.. 


No. 


Yes. 

No.. 
Yes. 


No. 
No. 


Reporting  of  malaria. 


To  State 
board. 


Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 


Time 
allowed. 


Week 

Month.... 
Week 


Yes. 
Yes. 


Yes. 
Yes. 
Yes. 
No,. 
No.. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
Yes. 
No.. 


Yes, 


Yes. 
Yes. 
Yes. 


Yfifl 

Just  start- 
ed. 
Yes 


Day.... 

6  hours. 
Week.. 


Day. 


Day. 
Day. 


Month. 
Week. 


Day. 


2  days. 


Month. 


Month. 
Month. 


ReliabiUty. 


Doubtful. 

Poor 

Poor 

Poor 

Poor 

Poor 

Poor 

Poor 


Voar. 


Poor. 
Poor, 


Fair- 
Poor. 


Good. 

Poor." 


Good. 


Poor, 


Poor. 
Poor. 


Approxi- 
mate 
percent. 


25 


Lessia 
10 


Low. 

10 

Less  10. 


30-50 


60-75 
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From  the  above  tables  it  is  noted  that  mosquito  control  is  being 
done  in  18  of  the  36  States,  and  in  all  of  these  except  Connecticut, 
Kentucky,  New  Mexico,  Ehode  Island,  New  Jersey,  and  Pennqrlvania 
the  primary  object  is  the  reduction  of  malaria.  In  four  of  the  States 
the  work  is  not  under  the  supervision  of  the  State  board  of  health 
but  is  being  carried  on  by  other  departments  as  follows : 

Connecticut:  By  the  State  agricultural  station. 

New  Jei*sey:  By  State  department  of  conservation  and  develop- 
ment. 

Ehode  Island :  By  local  authorities  only. 

California:  By  the  university  agricultural  experimental  station. 

In  a  number  of  States,  Alabama,  Arkansas,  Georgia,  Louisiana, 
Mississippi,  North  Carolina,  South  Carolina,  Tennessee,  and  Vir- 
ginia, the  United  States  Public  Health  Service  and  International 
Health  Board,  or  both,  have  entered  into  cooperative  arrangements 
with  the  State  boards  and  have  furnished  funds  or  personnel.  Simi- 
lar arrangements  are  now  being  made  in  the  State  of  Missouri. 

LAWS   AND  REGULATIONS. 

Concerning  special  laws  and  regulations  pertaining  to  mosquito 
control  and  particularly  State  supervision  of  impounded  water, 
reclamation  of  wet  lands,  irrigation  projects,  and  stream  control,  re- 
plies are  summarized  as  follows: 

AlahajTui, — Impounded  water:  Permit  must  be  granted  to  im- 
pound any  water.  The  law  provides  that  when  a  dam  is  to  be  built  a 
jurj'  of  12  men  is  selected  to  fix  the  damages  to  the  land  and  to 
determine  whether  impounding  of  water  will  or  will  not  be  injurious 
to  the  public  health.  The  usual  procedure  is  for  the  jury  to  call  on 
the  county  board  of  health,  which  in  turn  calls  on  the  State  board 
to  send  an  engineer  for  the  purpose  of  making  an  investigation  and 
to  keep  in  touch  with  the  proceedings  until  the  jury  report  is  made 
and  confirmed  by  the  court.    So  far  the  law  has  been  very  effective. 

The  State  highway  department  has  included  in  specifications  for 
State  aid  and  Federal  aid  roads  a  clause  requiring  the  contractor 
to  drain  or  fill  borrow  pits  which  otherwise  would  constitute 
mosquito  nuisances. 

Arkansas. — ^The  State  highway  department  has  special  regulations 
in  connection  with  drainage  along  improved  highways. 

California. — Drainage  district:  An  act  approved  1915,  providing 
that  districts  having  populations  of  100  or  more  may  be  created  for 
the  abatement  of  mosquitoes.  Under  this  act  districts,  including  in- 
corporate<l  and  unincorporated  property  or  portions  of  both  where 
mosquito  control  is  desired,  authorizes  the  taxation  of  landowners  in 
that  district  to  the  extent  (if  necessary)  of  10  cents  on  $100.    The 
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fimds  thus  collected  are  used  for  the  salary  of  an  expert  placed  in 
charge  of  the  work,  labor,  utensils,  and  permanent  control  measures. 

Gonnectwut, — An  act  approved  1917,  providing  that  director  of 
the  State  agricultural  experiment  station  may  make  rules  and  orders 
concerning  elimination  of  mosquitoes  and  mosquito  breeding  places, 
for  the  appointment  of  deputies  to  supervise  the  work.  This  act 
was  amended  in  1919  as  follows:  Whenever  any  swamp,  marsh,  or 
other  land  has  been  drained,  property  owners  shall  keep  same  in 
repair  and  free  from  obstructions  and  construct  or  repair  tide  gates 
or  otherwise  treat  such  areas  so  as  to  make  the  work  effective.  The 
cost  of  maintenance  or  treatment,  not  exceeding  $1  per  acre  per  year, 
shall  be  paid  by  the  State,  and  the  town,  city,  or  borough  within 
which  such  place  or  area  is  located  shall  reimburse  the  State  for 
three-fourths  of  the  amount  so  expended.  The  act  further  pro- 
vides for  the  appointment  of  one  or  more  deputies  to  supervise  the 
work,  that  the  expenses  for  the  supervision  and  inspection  shall  be 
included  in  computing  the  cost  of  the  work,  but  the  actual  cost  of 
making  preliminary  inspections  and  surveys  and  for  the  supervision 
and  inspection  of  the  construction  and  maintenance  by  the  said 
director  or  his  deputies  shall  be  borne  wholly  by  the  State  and  paid 
from  the  funds  appropriated  for  the  purpose.  It  is  also  provided 
that  any  person  obstructing  the  work  of  examining,  surveying,  or 
ditching  or  otherwise  treating  such  mosquito-breeding  areas,  or  ob- 
structing any  ditch,  canal,  or  drain,  or  the  natural  outlet  of  any 
marsh- forming,  mosquito-breeding  area  shall  be  fined  not  more  than 
$100  or  imprisoned  not  more  than  90  days  or  both. 

Florida. — The  State  road  department  has  a  regulation  relative  to 
drainage  and  borrow  pits  along  highways.  The  standard  railway 
sanitary  code  also  has  some.antimosquito  provisions.  In  addition, 
a  general  statute  has  provisions  concerning  the  sinking  of  wells  for 
drainage  purposes,  and  there  is  a  drainage  law  empowering  districts 
to  drain  large  areas  of  land. 

Mississippi, — Regulations  providing  that  it  shall  be  unlawful  to 
maintain  or  permit  in  any  of  the  counties  in  which  the  antimalaria 
work  is  being  done  by  the  State  board  of  health  or  cooperative 
agencies,  any  standing  or  flowing  water  in  which  mosquitoes  breed 
or  are  likely  to  breed  unless  such  collections  of  water  are  treated 
by  an  approved  method  so  as  to  effectively  prevent  such  breeding. 

South  Carolina, — Impounded  water:  Mosquito  breeding  in  im- 
pounded waters  can  be  declared  a  nuisance  and  dam  ordered  re- 
moved. (Note. — ^The  questionnaire  does  not  state  whether  this  law 
has  ever  been  enforced.) 

Virginia. — No  special  laws,  but  there  have  been  several  decisions 
by  the  courts  which  have  required  railway  companies  to  eliminate 
mosquito-breeding  places  along  the  rights  of  way  when  it  was  proved 
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that  the  company  was  responsible  for  the  creation  of  such  breeding 
places,  either  by  diverting  the  creek  or  by  borrow  pits. 

In  the  opinion  of  the  committee  the  most  important  legislation 
needed  at  the  present  time,  especially  in  the  Southern  States,  is  with 
regard  to  State  supervision  or  impounded  waters  and  providing  that 
the  plans  and  specifications  of  such  projects  shall  be  approved  by 
the  State  boards  of  health  so  far  as  mosquito  breeding  is  concerned. 
Under  present  conditions,  except  in  the  few  States  which  have  been 
mentioned,  no  action,  except  in  an  advisory  way  can  be  taken  until 
after  the  area  is  flooded  and  then  only  when  it  is  proved  that  the 
public  health  is  seriously  affected. 

A  great  many  mosquito-breeding  places  are  caused  by  improper 
drainage  of  depressions  along  highways  and  railroad  rights  of  way. 
An  effort  should  be  made  to  persuade  all  State  highway  departments 
and  railway  companies  in  those  States  where*  mosquito  control  is 
being  done,  to  adopt  and  enforce  specifications  regarding  the  proper 
placing  of  culverts  and  draining  of  borrow  pits  in  order  to  prevent 
the  creation  of  new  mosquito-breeding  places. 

REPORTING  MALARIA. 

All  except  seven  of  the  States  require  physicians  to  report  cases 
of  malaria,  but  it  is  practically  admitted  that  such  reports  are  far 
from  complete  and  not  indicative  of  the  true  prevalence  of  the  dis- 
ease. In  the  opinion  of  your  committee  it  will  be  many  years  before 
the  morbidity  statistics  will  be  trustworthy.  Mortality  statistics  are 
of  little  value  in  estimating  the  number  of  cases  in  a  given  district. 

As  shown  in  Table  I  only  one  of  the  States  estimates  that  the 
percentage  of  reported  cases  is  above  50,  three  between  25  and  50 
per  cent  and  the  others  less  than  10  per  cent.  This  brings  up  the 
question  as  to  wliat  method  is  best  suited  to  determine  the  amount 
of  malaria  in  any  State.  Replies  to  this  question  were  varied,  some 
stating  that  it  is  impossible,  with  perhaps  a  slight  balance  in  favor 
of  the  census  method.  Determination  by  spleen  examination  was 
not  mentioned,  nor  does  your  committee  feel  that  this  method  lends 
itself  readily  to  widespread  application.  A  complete  malaria  census 
carefully  taken,  is,  in  the  opinion  of  your  committee,  the  only  prac- 
tical method  which  will  give  results  anywhere  near  the  actual  truth. 
In  this  connection  it  may  be  stated  that  a  subcommittee  of  the 
National  Malaria  Committee  is  at  present  working  for  the  better- 
ment of  malaria  morbidity  statistics. 


GOMMITTES!  BEPORT  ON  MOSQUITO  CONTROL. 


117 


Tadle  II. 


Full-time 

Funds. 

state. 

personnel. 

State. 

Other  sonroes. 

State. 

Other 
sources. 

1919 

1930 

1921 

1919 

1920 

t     ■  ■ 
1921 

AlftlnzRA. . .  . , 

1 

2 
2 

4' 

2 

4 

I5,ooaoo 

$5,ooaoo 
5,onaoo 

IO^OOOlOO 
4,142.00 

f29,'65a66' 

Ii5,ooaoo 

33,752.00 

$15,000.00 

r^lifnrniA 

2 
2 
2 

$15»Q0a00 
3,6ia83 

• 

"«,'i9B.'89' 

COTlTl4WtiCllt. 

Flcridft 

Georgia 

0,124.41 

74/783."57 

K^n  Micky...    . 

1 

(») 

f.^ii«danft. 

soaoo 

5,173.00 

6,ooaoo 

2,99&00 

2,ooaoo 

14,82.'i.27 
11,868.00 

MlMissiippi . . 

1 

1 

18»432.00 

New  Mexioo 

North  Carolina 

1 

a" 

2 

20,ooaoo 

lO^OOQiOO 

24,018.42 

Rhode  Island 

2o,ooaoo 
i5,ooaoo 

South  Carolina 

2 

30,50a00 

35,ooaoo 

Tennessee 

(») 

Texas. .^^  .u.^..^^ 

6,OO0lOO 

i,5oaoo 

266^00a00 

VlrglnlA 

5,000.00 
265y00a00 

6, 25a  00 

Nev  Jersey.. 

2 

i2A<;.QQQ.nn 

1  No  inlormation,  general  funds  used. 

*  No  data  available. 
'  Local  only. 

4  Work  nnoer  supervision  of  United  States  Public  Health  Service. 

•  No  funds  given. 

In  Table  II  the  personnel  from  "  Other  sources "  in  the  majority 
of  instances  means  the  personnel  furnished  by  the  Federal  Govern- 
ment and  International  Health  Board,  and  funds  from  ^' Other 
sources  "  come  either  from  local  communities  concerned  or  from  the 
International  Health  Board. 

As  to  the  source  of  funds,  eight  States  prefer  State  aid  to  local  com- 
munities in  addition  to  supervision.  Five  prefer  total  appropria- 
tion by  local  communities  with  supervision  from  State;  three  give 
this  second  place  and  one  places  it  third.  One  prefers  State  aid  for 
the  first  year,  the  community  to  assume  control,  under  State  supervi- 
sion, thereafter.  One  State  suggests  entire  State  control  of  larger 
problems.  Several  of  the  replies  are  of  particular  interest  and  are 
quoted  as  follows: 

Arkcmsas, — ^''Of  necessity,  all  funds  for  the  actual  performance 
of  work  are  provided  by  the  community.  It  would  seem  more  proper 
and  equitable,  however,  to  have  joint  appropriations  from  the  Fed- 
eral, State,  and  local  governments  supplemented  by  voluntary 
agencies  when  available." 

CarmecticiU. — ^^  It  is  believed  that  in  any  work  of  this  kind  there 
should  be  some  provision  for  State  aid,  particularly  for  supervision 
and  preliminary  surveys,  in  order  to  see  that  it  is  carried  out 
properly." 

Georgia. — ^'^It  is  believed  that  the  State,  where  possible,  should 
offer  aid  to  locitlities  to  carry  on  malaria  work  in  addition  to  super- 
vision, as  it  is  not  only  a  local  problem  but  a  State  problem ;  also  that 
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the  United  States  Government  should  oflfer  funds  to  different  States 
to  be  distributed  in  local  communities.  It  is  very  important  to  the 
United  States  Government  in  case  of  war  to  have  its  fighting  forces 
fit  for  service." 

Missouri. — ^'  State  aid  in  addition  to  supervision  is  thought  to  be 
indispensable  to  get  the  communities  to  do  much,  if  any  of  the  mos- 
quito control  work  in  this  State,  since  the  value  of  the  work  is  so 
little  appreciated  generally." 

South  Carolina. — ^'  State  aid  is  given  to  localities  in  addition  to 
the  supervision,  because  {a)  financial  condition  of  towns  prohibits 
work  and  (&)  appeal  is  made  on  the  basis  that  outside  money  will 
be  spent  if  town  puts  up  its  share.  We  can  not  appeal  to  people 
on  the  grounds  of  economic  loss,  as  money  is  too  tight." 

Tennessee. — ^"The  division  of  engineering  of  the  State  board  of 
health  should  make  surveys  and  estimates  of  cost  of  malaria  control 
operations  and  should  appropriate  a  part  of  the  money  to  get  the 
work  started  and  carried  on  for  the  first  year  as  an  inducement  to 
the  localities  to  institute  control  measures.  After  the  area  has  been 
placed  under  control,  the  maintenance  costs  should  be  borne  by  the 
locality,  the  only  contribution  by  the  State  being  the  services  of  the 
engineering  division  in  supervision." 

Texas, — "  Assistance  in  financing  malaria  control  operations  does 
not  lead  to  permanent  control  whether  the  funds  be  furnished  by 
State,  national,  or  other  sources.  All  campaigns  in  Texas  are  financed 
solely  by  the  communities  during  1921." 

Tabi^e  III. — Silioving  type  of  community  in  ^rhich  control  tcork  has  been  done 
during  last  /tir  years,  and  dwision  of  fundn  in  1920. 


Mnnld- 
palities. 

Rural 

commu- 
nities. 

Whole 
counties. 

Division  of  funds 

in  1920  (per  cent). 

state. 

Population. 

Rural. 

Over 

10,000. 

22.0 
36.0 
133.0 
14.0 
73.0 

1-10. 

Spedfll 

AlfthAnift 

21 

16 

5 

8 

0 

1 
3 

IS 

1 

77.5 
W.0 

-«.■•■*' 

Arkansas .            

9 

10 

4 

1 

CaUfornis 

»67.0 

4.0 

18.0 

('onnecticut 

43.0 
9.0 

'*      SLJ 

Oeoreia .•• 

2 

1 

Kentucicv  .               

1-K>iiisiana -.-^,,,,-. 

83.0 
100.0 

'■•'    tf,l 

Misj^issinni .....        . 

4 

* 

4 

^ 

New  Mexico 

100.0 

North  Carolina ...          

7 
3 
9 
3 
2 
24 
10 

41.0 

S9.0 

Peansvlvania ....... . 

1 

TLhnrlA  Island 

2 

• 

j«niit.h  r^arnlinft 

100.0 

Tp.iinessee 

2 
I' 

Texas 

1 
2 

'***  ioi 

Virdnia.                            .     ... 

100.0 

^, 

U919  funds. 


Connecticut. — ^Used  89  pernjent  of  its  total  appropriation  in 
eral  supervisuui  of  ftll  'work. 
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r^OJ^*— Texas  reports  as  follows :  "  Funds  in  1920  were  spent  in 
general  education  and  publicity.  Control  measures  by  field  engineers 
were  carried  out  in  13  communities  ranging  in  population  from  400 
to  7,000,  and  none  in  rural  districts." 

It  appears  that  by  far  the  larger  portion  of  mosquito  and  malaria 
control  work  has  been  done  on  a  community  basis;  in  fact,  88  per 
cent  of  the  $211,525  available  in  10  of  the  States  in  1920  was  spent 
in  community  control,  and  9  States  prefer  community  control  as  a 
basis. 

Alabama. — "  We  confine  ourselves  to  community  work,  realizing 
that  malaria  control  is  entirely  an  economic  problem.  Better  rural 
conditions  will  come  naturally  as  the  land  is  cleared  and  drained  for 
cultivation." 

Missouri, — "  Education  along  these  lines  has  been  so  woefully  in- 
adequate in  the  past  that  an  intensive  and  extensive  educational  cam- 
paign must  be  carried  on  with  community  control  to  get  the  full 
value  of  the  work." 

Termessee. — "  Community  control  is  the  only  feasible  method  in 
this  State  at  present,  and  probably  will  be  for  a  considerable  time  to 
come.  Very  few  county  health  departments  have  been  developed 
sufficiently  to  render  them  efficient  in  carrying  on  rural  control  as  a 
routine  practice.  For  the  present,  at  least,  the  best  results  will  be 
obtained  by  each  community,  with  the  cooperation  of  the  State  de- 
partment of  health." 

Texas. — ^'^No  one  method  will  insure  malaria  control.  While  at 
present  practically  all  control  measures  are  being  conducted  in  urban 
communities,  it  is  not  expected  that  a  continuation  of  this  policy 
exclusively  will  obtain  the  best  results.  Kural  control  will  consist, 
however,  of  drainage  and  fish  control  almost  exclusively,  due  to  the 
care  and  labor  required  in  oiling  operations.  Rural  activities  will 
have  to  come  from  spreading  of  urban  demonstrations  and  not  inde- 
pendent operations." 

Georgia. — ^"  It  is  believed  that  community  control  is  the  most  im- 
^  portant  because  much  more  permanent  work  can  be  brought  about 
imder  this  head." 

Several  States  in  favor  of  policies  other  than  community  control 
^  \  are: 

Cormecticut. — ^"A  bill  was  introduced  into  the  present  session  of 

the  general  assembly  revising  (mosquito)  law  and  placing  the  entire 

matter  under  the  director,  the  expenses  to  be  borne  by  the  State. 

There  are  many  reasons  for  this.    To  begin  with,  the  present  law 

:  provides  for  local  initiative,  with  the  result  that  certain  towns  have 

^  ■  ditched  all  of  their  salt  marsh  areas  while  the  adjoining  towns 

.  would  take  no  action.    As  the  salt  marsh  mosquitoes  migrate  for 

in^t  considerable  distances,  the  work  already  done  is  not  as  effective  as 


I 
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it  should  be  if-  all  of  these  towns  took  similar  action*  I  belieTe 
heartily  in  universal  education  along  these  lines,  because  no  matter 
how  well  the  larger  problems  will  be  solved,  there  will  always  be  the 
problems  of  the  rain-barrel  mosquito  on  private  premises.  Then, 
too,  the  sooner  the  people  become  educated  to  the  importance  of  such 
work  the  sooner  can  any  State  put  through  a  scheme  for  cleaning 
up  its  own  mosquito-breeding  territories." 

South  CaroliTui. — ^''Education  decidedly  needed.  Believe  that  an 
extensive  educational  campaign  will  give  better  results  than  a  spo- 
radic control  work.  Many  laymen  and  some  doctors  are  still  skeptical 
as  to  the  mosquito  theory.  If  the  $25,000  available  now  were  spent 
on  advertising,  lectures,  fair  exhibits,  etc.,  I  believe  an  untold  amount 
of  good  will  be  obtained.  Campaigns  would  necessitate  an  experi- 
enced, able  advertising  manager.  Work  done  by  the  United  States 
Public  Health  Service,  Red  Cross,  etc.,  about  cantonments  has  been 
almost  entirely  abandoned  in  South  Carolina.  Where  done  or  kept 
up  at  all  it  is  within  city  limits  and  this  is  not  satisfactory  as  to 
mosquito  control." 

In  Virginia  community  control  demonstrations  have  been  made 
for  several  years  past  by  State  aid  under  the  general  supervision  of 
the  United  States  Public  Health  Service  and  it  has  been  increasingly 
apparent  that  the  plan  is  faulty  in  that  the  greater  problem  of  rural 
malaria  control  has  not  been  attacked.  Communities  do  not  always 
continue  work  in  years  following  the  first  demonstration.  New  com- 
munities are  loath  to  take  up  the  work,  partly  from  lack  of  funds  and 
partly  through  lack  of  the  realization  of  the  need.  At  the  same  time 
it  must  be  remembered  that  the  control  measures  in  the  municipalities 
have  very  little  effect  on  the  incidence  of  malaria  in  the  rural  dis- 
tricts, nor  are  the  same  methods  always  applicable  to  both.  The  work 
already  done  in  rural  districts  is  entirely  different.  Past  work  has 
demonstrated  that  the  control  of  malaria  and  mosquitoes  in  urban 
communities  is  a  practical  operation  when  the  people  and  officials 
will  appropriate  the  necessary  funds.  In  our  opinion  the  next  line 
of  attack  is  in  the  rural  sections. 

One  county  has  been  selected  and  a  sanitary  demonstrator  who  has 
been  working  in  it  for  the  past  year  has  been  detailed  to  give  his 
entire  time  to  malaria  work  during  the  present  summer.  He  will 
carry  on  an  intensive  educational  campaign  and  visit  as  many 
homes  as  possible  to  instruct  the  people  as  to  what  they  should  do 
for  their  own  protection  and  also  to  secure  complete  records  as  to 
cases  of  malaria  and  how  much  time  was  lost  and  to  make  follow-up 
visits  from  time  to  time  as  may  be  necessary.  In  this  particular 
instance,  the  demonstrator  is  personally  acquainted  with  and  trusted 
by  the  people.  He  thoroughly  understands  his  people  and  their  pecu- 
liarity, and  tries  to  show  them  how  to  solve  their  individual  mosquito 
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and  malaria  problems.  At  the  same  time  he  is  gathering  informa- 
tion which  will  be  of  much  value  in  reaching  a  satisfactory  solution 
of  the  rural  malaria  problem.  The  people  have  shown  such  a  re- 
markable interest  and  spirit  of  cooperation  in  this  new  line  of  work 
that  the  plan  will  be  extended  to  include  several  otlier  counties,  with 
a  sanitary  demonstrator  for  each,  and  all  under  a  medical  man 
appointed  by  the  State  board  to  give  his  full  time  to  malaria  study 
and  supervision. 

ORGANIZATION. 

The  answers  to  a  question  as  to  the  organization  best  suited  to 
handle  the  mosquito  and  malaria  problem  show  a  large  preference 
for  the  engineering  division  of  the  State  board  of  health.  Nine 
give  this  first  choice,  two  give  it  second,  and  two  give  it  third.  Three 
States  choose  the  county  and  rural  health  division. 

Arkansas. — ^"Division  of  malaria  control  under  the  bureau  of 
sanitary  engineering,  with  doctor  trained  in  malaria  control  work 
as  director  with  a  chief  sanitary  engineer  in  charge  of  all  work 
exclusive  of  medical  measures.  Where  there  is  a  local  health 
organization  malaria  control  should  be  linked  with  its  program." 

Connecticut, — ^'^In  Connecticut  the  organization  of  antimosquito 
work  has  been  placed  in  charge  of  the  director  of  this  agricultural 
experiment  station,  though  the  details  of  the  work  are  in  a  large 
measure  supervised  by  this  department,  particularly  in  an  advisory 
capacity.  As  regards  organization,  it  does  not  seem  to  me  so  very 
important  whether  such  work  is  organized  under  the  State  board  of 
health  or  some  other  agency  well  suited  to  carry  it  on,  the  members 
of  which  are  familiar  with  such  problems.  In  Connecticut  the  State 
board  of  health  has  acted  in  an  advisory  capacity  many  times,  but 
it  has  never  taken  hold  of  the  work  in  an  active  manner.  Many 
local  health  officers  have  done  excellent  work  in  their  towns,  par- 
ticularly on  the  smaller  problems  and  where  malarial  mosquitoes 
are  breeding.  Most  of  the  work  in  Connecticut  has  been  done 
through  community  control,  except  during  the  past  six  years,  when 
State  aid  has  been  available.  If  every  community  would  take  up  the 
problem  oUr  present  system  would  be  adequate  and  eifective." 

Florida. — "All  malaria  control  activities  are  under  the  engineer- 
ing division,  with  a  chief  sanitary  engineer  having  general  super- 
vision." 

Georgia. — ^"  I  believe  that  malaria  activities  should  come  under  the 
engineering  division,  as  it  is  almost  wholly  a  question  of  drainage, 
followed  by  other  methods  which  involve  a  certain  amount  of  engi- 
neering supervision.  If  the  work  is  to  be  wholly  quinine  steriliza- 
tion, it  should  then  come  under  a  separate  division  of  the  State 
board  of  health,  with  a  doctor  in  charge.    After  the  work  has  been 
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conducted  by  the  State  board  of  health  or  other  agencies,  it  can  thai 
be  left  to  the  local  health  officer  or  county  health  division  to  be  car- 
ried on,  the  State  board  of  health  acting  only  in  an  advisory 
capacity." 

Misgisnppi. — ^''It  is  my  personal  opinion  that  operations  for  the 
prevention  and  control  of  malaria  should  be  directed  as  a  part  of 
the  activities  of  the  bureaa  of  sanitary  engineering,  under  the  gen- 
eral super\'ision  of  the  State  sanitary  engineer.  By  this  means  all 
work  of  sanitation  requiring  engineering  services  may  be  coordi- 
nated and  given  its  relative  importance.  Where  work  of  malaria 
control  is  being  carried  out  as  a  part  of  the  county  health  unit  pro- 
gram, an  engineer  may  be  assigned  to  this  particular  county  at  the 
very  inception  of  the  work,  with  instructions  to  make  a  survey  and 
report,  including  an  estimate  of  cost  of  the  work  in  the  several  com- 
munities, towns  and  cities,  wherein  the  work  would  be  feasible,  and 
recommending  a  general  plan  of  procedure.  Copies  of  this  report 
should  be  submitted  to  the  State  sanitary  engineer  and  the  director 
of  the  county  unit.  This  report  should  state  not  only  in  what  com- 
munities the  work  would  be  impractical,  but  with  this  data  in  hand 
the  director  would  be  in  a  position  to  state  clearly  to  the  board  of 
supervisors  and  other  interested  parties  just  what  the  malaria  phase 
of  the  work  would  consist  of  and  could  give  a  definite  cost.  In  this 
connection  the  engineer  should  work  under  the  direct  supervision 
of  the  director  of  the  health  unit,  subject,  of  course,  to  the  call 
of  the  State  sanitary  engineer  for  preliminary  surveys  and  reports 
at  times  when  this  special  work  would  not  conflict  with  the  duties 
already  begun  in  the  unit." 

Missouri. — ^"  Malaria  control  being  so  largely  an  engineering  ques- 
tion, and  the  doctors  of  this  State  being  so  generally  uninterested  in 
public-health  work  but  more  in  the  practice  of  medicine,  it  is  thought 
that  this  work  could  be  better  handled  by  the  engineering  division 
when  that  is  organized." 

South  Carolina, — ^"As  part  of  an  engineering  section  under  chier 
engineer,  because  work,  to  be  permanent,  is  essentially  one  of  drainage 
and  eradication  of  mosquitoes.  In  South  Carolina  malaria  control 
is  main  activity  for  an  engineering  section  and  funds  can  be  secured 
on  this  project,  whereas  water  and  sewage  control  can  not." 

Tennessee. — "The  work  of  malaria  or  mosquito  control,  being  a 
health  problem  of  more  than  local  interest,  should  unquestionably 
come  under  the  jurisdiction  of  the  State  board  of  health,  and  as 
it  is  largely  an  engineering  problem,  its  direct  supervision  should  be 
a  part  of  the  duties  of  the  division  of  engineering  of  that  board. 
The  cooperation  of  the  local  health  organization  should  be  sought,  in 
order  to  reduce  to  the  minimum  the  supervision  of  details  by  the 
State  engineer." 
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Texas. — ^'^  Malaria  control  is  unquestionably  an  engineer's  problem 
in  the  heavily  infested  areas  of  this  State,  and  the  supervision  of  this 
work  must  be  under  the  direction  of  one  acquainted  with  an  engineer's 
problems.  The  work  should  be  preferably  directed  by  an  engineer 
with  field  experience  in  order  that  the  situation  might  be  fully  ap- 
preciated and  the  most  efficient  results  obtained." 

METHODS. 

Elimination  of  the  mosquito  by  drainage  operations  is  the  method 
given  preference  in  12  States  and  in  1  place,  oiling  first. 

Connecticut. — "  Nearly  all  of  the  work  in  Connecticut  has  been  done 
by  ditching  swampy  areas  and  by  filling  depressions.  Some  oiling 
has  been  done,  but  this  is  only  a  temporary  expedient.  We  have  had 
some  experience  in  building  dikes  and  tide  gates,  these  being  inci- 
dental to  the  general  problem,  especially  on  salt  marshes." 

CONTROL  METHODS. 

No  new  methods  were  brought  out  in  the  replies  to  the  question- 
naire. Those  used  in  the  various  States  have  for  the  most  part  been 
published  by  the  Public  Health  Service  or  in  the  reports  and  bulletins 
issued  by  the  various  State  boards. 

CONCLUSIONS. 

Your  committee  has  attempted  to  present  in  this  report  merely  a 
summary  concerning  the  progress  of  mosquito  control  and  opinions 
from  different  States  with  regard  to  organization,  expenditure  of 
funds,  and  legislation  with  the  hope  that  the  discussions  may  bring 
out  facts  which  will  be  helpful  to  the  members  of  the  association.  Ma- 
laria control  is  yet  in  its  infancy  and  much  remains  to  be  done  before 
conclusions  can  be  reached  as  to  the  best  policies  and  methods  ap- 
plicable to  the  country  as  a  whole  or  any  group  of  States  in  which 
conditions  are  similar.  One  fact,  however,  must  not  be  lost  sight  of, 
the  public  does  not  yet  appreciate  that  there  are  practical  methods 
by  which  mosquitoes  can  be  controlled  with  a  reasonable  expenditure 
of  funds.  Hence  publicity  and  education  should  be  carried  on  more 
vigorously  than  ever.  We  believe  that  Dr.  T.  H.  D.  Griffitts  has  the 
right  point  of  view  when  he  says : 

I  feel  that  I  have  done  my  best  day*8  work  in  malaria  prevention  after  having 
talked  to  public-school  teachers  and  students  of  the  essentials  of  the  cause  and 
prevention  of  malaria.  If  the  public  thinks — and  thinks  rightly — they  will  act 
rightly,  and  results  will  make  a  bold  showing  10  years  from  now. 


A  motion  was  made,  seconded,  and  approved  to  adopt  this  report 
Mr.  Oage  presented  the  following  report : 
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REPORT  OP  COMMITTEE  ON  SWIMMING  POOLS. 


For  the  past  two  years,  a  committee  of  the  sanitary  engineerins: 
section  of  the  American  Public  Health  Association  has  been  en^a^d 
in  a  study  of  various  phases  relating  to  the  sanitation  of  swimming 
pools  and  other  bathing  places.  As  the  work  of  your  committee 
must  necessarily  cover  the  same  field  as  that  of  the  American  Public 
Health  Association  committee,  it  has  seemed  to  us  that  useless  dupli- 
cation of  effort  could  be  avoided  and  more  real  progress  made  by 
coordinating  work  of  these  two  committees,  and  this  coordination 
has  readily  been  accomplished  through  the  fact  that  all  members 
of  your  committee  are  also  members  of  the  American  Public  Health 
Association  committee. 

In  this  report,  we  wish  to  emphasize  certain  facts  obtained  by 
the  American  Public  Health  Association  committee,  to  briefly  review 
certain  rules  which  have  been  promulgated  for  the  regulation  of 
swimming  pools,  and  to  submit  for  criticism  and  suggestion  certain 
tentative  rules,  the  observance  of  which  we  believe  might  prevent 
imdue  pollution  of  swimming-pool  waters. 

In  1920,  the  American  Public  Health  Association  committee  re- 
quested the  sanitary  engineers  of  the  various  States  to  assist  in  the 
collection  of  statistics  of  swimming  pools  in  territory  under  their 
jurisdiction.  In  response  to  this  request,  information  regarding  506 
pools  was  obtained  from  18  States.  Data  relating  to  42  pools  in  7 
other  States  was  obtained  from  outside  sources.  The  Public  Health 
authorities  of  80  of  the  48  States  were  unable  to  supply  the  com- 
mittee with  information  even  as  to  the  number  and  location  of  pools 
within  their  territory. 

It  seems  strangely  inconsistent  that  although  the  publicity  organs 
of  many  State  and  city  health  departments  have  from  time  to  time 
emphasized  the  hygienic  importance  of  bathing,  very  few  such  de- 
partments have  taken  the  pains  to  inform  themselves  as  to  the  sani- 
tary conditions,  or,  should  we  say,  lack  of  sanitary  conditions,  which 
prevail  at  their  various  public  bathing  places. 

It  is  generally  recognized  that  certain  diseases  may  be  transmitted 
through  contamination  of  swimming-pool  water.  To  properly  safe- 
guard against  the  carriage  of  infection  in  this  manner,  swimming 
pools  should  either  be  emptied  and  refilled  frequently  or  the  entire 
body  of  water  should  be  disinfected  at  regular  and  frequent  intervals. 
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Befiltration  without  disinfection  can  not  usually  be  relied  upon  to 
completely  remove  bacterial  contamination. 

A  study  of  the  statistics  obtained  by  the  American  Public  Health 
Association  committee  for  548  pools  reveals  the  fact  that  in  about  one- 
third  of  these  pools  the  water  was  allowed  to  remain  three  days  or 
longer  without  any  attempt  at  disinfection.  At  7  pools,  where  no 
disinfectant  was  employed,  the  water  was  changed  only  once  or  twice 
a  year  and  at  6  others  the  water  remained  in  the  pool  two  months  or 
longer.  In  one  instance,  it  was  stated  that  the  water  was  never 
changed  or  disinfected  and  that  filters  for  clarifying  the  water  had 
not  been  provided.  Surely  these  are  conditions  well  worthy  of  con- 
sideration by  public  health  oi&cials. 

The  various  factors  entering  into  the  problem  are  so  many  and 
so  varied  and  are  so  closely  interrelated  in  their  influence  upon  health 
and  sanitation,  that  their  full  significance  can  onlv  be  appreciated 
and  understood  by  a  trained  sanitary  engineer. 

For  financial  reasons,  it  is  impossible  for  the  usual  Y.  M.  C.  A., 
school  or  club  to  employ  trained  sanitarians  to  operate  their  swim- 
ming pools.  Judging  from  the  experience  of  the  members  of  your 
committee,  however,  the  managers  of  practically  all  such  pools  would 
be  only  too  glad  to  cooperate  with  some  central  authority,  such  as  the 
State  health  department,  in  order  to  improve  the  sanitary  conditions 
at  their  various  establishments. 

In  two  States,  California  and  Florida,  sanitation  of  swimming 
pools  is  under  the  control  of  the  State  department  of  health  by 
statutory  provision.  The  State  departments  of  health  of  West  Vir- 
ginia and  Virginia  have  also  passed  regulations  for  the  control  of 
swimming  pools  \mder  statutes  authorizing  them  to  formulate  a  sani- 
tary code.  The  regulations  adopted  by  these  four  States  for  the 
sanitary  control  of  swimming  pools  are  similar  in  character  and 
embody  the  following  features: 

1.  The  bacterial  contamination  of  the  water  in  the  pool  must  be 
maintained  at  a  practicable  minimum. 

2.  The  water  in  the  pool  shall  at  all  times  of  use  be  suiRciently 
transparent  to  enable  a  person  standing  at  the  side  of  the  pool  to 
distinctly  see  the  bottom  at  a  depth  of  6  feet. 

3.  Facilities  must  be  provided  for  adequately  protecting  the  water 
against  sputum  contamination  by  bathers. 

4.  All  persons  known  or  suspected  of  being  afHicted  with  any  in- 
fectious diseases  must  be  excluded  from  the  pool. 

5.  Provision  must  be  made  to  insure  the  personal  cleanliness  of 
bathers  entering  the  pool. 

6.  Construction  of  the  pool  must  be  such  as  to  reduce  danger  of 
injury  from  falls  and  collisions  to  a  minimum. 
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7.  Every  reasonable  piiecaution  must  be  taken  to  prevent  drowning 
accidents. 

8.  Dressing  rooms,  toilet  rooms,  ^ower  baths,  &nd  other  places  to 
which  patrons  have  access  must  be  clean  and  well  ventilated  at  all 
timea 

9.  Bathing  suits  and  towds  fumi^ed  by  the  pool  management 
must  be  clean  and  free  from  bacterial  contamination. 

10.  Kules  which  must  be  observed  by  patrons  for  the  maintenance 
of  a  safe  and  sanitary  pool  must  be  posted  in  conspicuous  places 
about  the  cstal>lishment. 

Your  committee  feel  that  these  are  the  minimum  requirements  for 
the  maintenance  of  a  safe  and  sanitary  swimming  pool. 

In  the  California  regulations  the  bacterial  content  of  the  water  in 
a  swimming  pool  has  been  tentatively  limited  to  1,000  bacteria  per 
cubic  centimeter  determined  on  standard  agar  incubated  24  hours  at 
body  temperature,  and  the  presence  of  fermenting  bacteria  to  not 
more  than  one-half  of  the  1  cubic  centimeter  gas  test. 

In  the  Florida  regulations  a  limit  has  been  placed  on  the  number 
of  bathers  who  may  be  permitted  to  use  a  fill  and  draw  pool. 

In  each  of  these  States  it  is  required  that  careful  operation  records 
and  statistics  of  the  use  of  the  pool  be  kept  by  the  management  for 
the  benefit  of  the  State  health  officials. 

It  is  well  recognized  that  the  amount  of  dirt  and  dangerous  con- 
tamination introduced  into  any  swimming  pool  is  dependent  upon 
the  relation  between  the  volume  of  water,  the  number  of  bathers^  and 
the  frequency  with  which  the  water  is  either  changed  or  purified  and 
disinfected.  It  has  occurred  to  us,  therefore,  that  the  reasonable 
cleanliness  and  freedom  from  contamination  of  the  water  in  any 
swimming  pool  might  be  assured  by  limiting  the  number  of  bathers 
permitted  to  use  that^pool  in  a  given  time. 

Some  years  ago  Gage  proposed  the  term  "  bathing  load  "  to  express 
the  relation  between  the  volume  of  a  pool  and  the  number  of  bathers 
using  it  during  any  stated  time.  More  recently  Fair  has  proposed 
two  other  terms  to  indicate,  respectively,  the  relative  danger  of 
transmission  of  disease  and  the  probable  dirtiness  of  the  water  in 
different  pools.  One  of  these  terms,  "  the  index  of  contamination,'' 
expresses  the  relation  between  the  number  of  bathers,  the  volume  of 
water  in  the  pool,  and  the  effective  measures  taken  to  remove  or 
destroy  bacterial  contamination.  The  other  term,  "the  index  of 
stagnation,'^  expresses  the  relation  between  the  number  of  bathers, 
the  volume  of  water,  and  the  measures  taken  to  remove  dirt  from 
the  water. 

For  the  purpose  of  determining  the  reasonable  usage  of  a  swim- 
ming pool,  the  committee  has  made  a  study  of  the  bathing  load,  index 
of  stagnation,  and  the  index  of  contamination  in  their  rdation  to  the 
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chemical  and  bacterial  quality  of  the  water'  in  a  number  of  pools 
where  all  factors  which  might  influence  pollution  and  contamination 
are  accurately  known. 

As  a  result  of  these  studies  we  oflfer  for  further  study  and  criticism 
the  following  rules  limiting  the  bathing  load  upon  swimming  pools : 

1.  The  total  number  of  bathers  using  a  swimming  pool  during  any  period  of 
time  shall  not  exceed  20  persons  for  each  thousand  gallons  of  clean  water 
added  >  to  the  pool  during  that  period.  The  term  clean  water  as-  used  above 
may  be  interpreted  to  mean,  new,  clean  water  used  to  refill  tlie  pool,  new,  clean 
water  used  to  replace  loss  by  splashing  or  during  cleaning,  water  taken  from  the 
1XK)1  and  returned  after  effective  filtration,  or  any  combination  of  such  waters. 

2.  The  total  number  of  bathers  permitted  to  use  a  swimming  pool  during  any 
period  of  time  shall  not  exceed  seven  persons  for  each  thousand  gallons  of 
water  in  the  pool  unless  the  pool  shall  have  been  completely  disinfected  at  least 
once  during  that  period  by  means  approved  by  the  State  department  of  health. 

In  conclusion  your  committee  would  suggest  that  its  work  be  con- 
tinued another  year  and  that  the  coordination  of  this  work  with  that 
of  the  committee  on  bathing  places  of  the  sanitary  engineering  sec- 
tion of  the  American  Public  Health  Association  be  approved. 


A  motion  was  made,  seconded,  and  approved  to  adopt  this  report 
Mr,  Theodore  Horton  submitted  the  following  report: 

CONSTITUTION  OF  THE  CONFEBENCE  OF  STATE  SANITABY 

ENGULNEEBS. 

Abticle  I. 
Ttds  conference  sliall  be  called  the  Conference  of  State  Sanitary  Engineers. 

ASTICLE  II. 

The  object  of  this  conference  is  to  coordinate  the  public  health  engineering 
activities  of  the  official  State  health  organizations  and  to  encourage  the  inter- 
change of  experiences  among  sanitary  engineers  in  official  administrative  posi- 
tions. 

Article  III. 

Membership  shall  consist  of  representatives  from  each  State  government  and 
from  the  United  States  (Sovemment.  The  representatives  of  each  State  gov- 
ern ment  may  include  the  chief  sanitary  engineer  of  the  State  health  depart- 
ment and  other  chief  sanitary  engineering  officials  having  charge  of  sanitary 
engineering  work  of  the  States.  The  representatives  of  the  United  States  Gov- 
ernment may  include  sanitary  engineers  of  the  United  States  Public  Health 
Service,  not  to  exceed  three  in  number,  engaged  upon  sanitary  engineering 
work.  Eligibility  shall  be  determined  by  the  executive  committee.  Any 
member  may  delegate  one  of  his  assistants  to  represent  him  at  any  con 
ference. 
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Abticle  IV. 

Each  State  shall  be  eDtitle<l  to  one  vote,  and  the  United  States  Public  Health 
Service  shall  be  entitled  to  one  vote.  A  majority  vote  shall  be  necessary  to 
decide  all  questions  which  come  before  the  conference. 

Abticle  V. 

The  officers  shall  be  a  chairman,  vice  chairman,  secretary-treasurer,  and  cor- 
responding secretary. 

All  officers  shall  be  selected  by  ballot  blannually,  except  the  correq;)Ondinfir 
secretary,  which  position  shall  be  filled  by  the  Public  Health  Service  sanitary 
engineer  detailed  at  the  bureau  in  Washington.  Officers  so  elected  shall  not 
take  office  until  the  expiration  of  the  conference  at  which  they  are  ^ected. 

Abiicle  VI. 

The  chairman,  vice  chairman,  secretary^treasnrer,  and  two  other  members, 
who  shall  be  elected  at  the  regular  meeting  of  the  conference,  shall  form  the 
executive  committee  to  carry  out  the  work  of  the  conference  between  meetings. 
Other  committees  shall  be  appointed  by  the  conference  or  by  the  executive  com- 
mittee, as  is  found  desirable. 

Abticle  VII. 

The  secretary-treasurer  shall  also  be  secretary  of  the  executive  committee 
and  shall  perform  such  duties  as  may  be  found  necessary. 

The  corresponding  secretary  shall  collect,  analyze,  and  report  to  all  State 
sanitary  engineering  divisions,  data  on  the  prevailing  and  proposed  activities 
in  sanitary  engineering  of  probable  interest  to  them,  and  shall  perform  such 
other  duties  as  the  executive  committee  may  require  of  him. 

Abticle  VIII. 

The  time  and  place  of  the  next  meeting  may  be  fixed  at  any  9essi<m  of  the 
conference,  or  may  be  made  subject  to  the  call  of  the  executive  committee,  pro- 
viding chief  sanitary  engineers  of  at  least  10  States  signify  their  intention  of 
attending  such  meeting. 

Abticle  IX. 

Amendments  to  the  constitution  shall  be  voted  on  at  sessions  of  the  confer- 
ence, and,  if  approved,  shall  then  be  presented  by  letter  to  all  members  of  the 
conference  for  vote,  an  affirmative  vote  of  two-thirds  of  the  members  of  the 
conference  being  required  for  adoption. 

It  was  moved,  seconded,  and  passed  that  the  proceedings  of  the 
meeting  be  printed  and  distributed  to  all  the  members  of  the  con- 
ference. 

The  conference  elected  the  following  officers :  Mr.  Emerson,  Penn- 
sylvania, chairman;  Mr.  Dittoe,  Ohio,  vice  chairman;  Mr.  Horton, 
Xew  York,  secretary. 

The  executive  committee  chosen  consisted  of  Mr.  Emerson,  chair- 
man ;  Mr.  Dittoe,  Mr.  Horton,  Mr.  Whittaker,  and  Mr.  Simons.  Mr. 
Mendelsohn  was  retained  as  corresponding  secretary. 
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Mr.  Emerson  delivered  an  address  outlining  j^lans  for  the  next 
conference  meeting  and  the  work  in  the  meantime. 

A  discussion  was  held  on  the  program  for  the  next  meeting  of  the 
conference,  it  being  decided  that  a  letter  should  be  sent  each  State 
sanitary  engineer  six  months  before  the  meeting  requesting  sugges- 
tions regarding  the  program.  A  program  consisting  of  a  series  of 
limited  discussions  on  topics  chosen  by  the  members  was  found  most 
satisfactory. 

A  discussion  was  held  on  practices  of  engineering  firms  engaged 
in  sanitary  engineering  construction  work,  also  on  the  regulation  of 
mausoleums  by  State  health  departments. 

The  conference  then  adjourned. 
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FUTURE  OF  PUBLIC  HEALTH  IN  THE  UNITE! 
AND  THE  EDUCATION  OF  SANITARIANS. 


On  March  14  and  15,  1922,  a  group  of  educators  and  leaders  in  pub- 
lic-health work  from  all  sections  of  the  country  met  in  Washington 
under  the  auspices  of  the  United  States  Public  Health  Service  to  con- 
sider what  is  perhaps  the  most  pressing  problem  in  the  field  of  public 
health  to-day.  This  is  not  the  discovery  of  new  scientific  facts,  nor  id 
it  even  the  awakening  of  the  pubUc  to  the  importance  of  public-health 
work.  Rather,  it  is  the  problem  of  personnel.  Within  the  last  50 
years  such  an  unparalleled  development  of  scientific  medicine  and  of 
the  sciences  which  contribute  to  the  pubUc  health  has  occiured  that 
for  a  time  additional  discoveries  have  become  of  secondary  importance. 
Furthermore,  people  to-day,  as  never  before,  realize  the  importance 
of  public-health  measures;  they  are  demanding  protection  from  the 
vast  economic  losses  and  incalculable  suffering  caused  by  preventable 
diseases.  But  an  adequate  niunber  of  trained  workers  are  not  avail- 
able. Not  only  are  the  quantity  and  quality  of  those  who  are  entering 
this  field  unequal  to  the  needs,  but  adequate  facilities  for  training  do 
not  exist.  The  practical  appUcation  of  the  scientific  knowledge 
which  has  become  available  and  the  effective  utilization  of  the  interest 
in  public-health  matters  which  has  recently  developed  waits  upon 
the  improvement  of  this  situation. 

The  purpose  of  the  United  States  Public  Health  Service  in  arrang- 
ing the  ''Conference  on  the  Future  of  Public  Health  in  the  United 
States  and  the  Education  of  Sanitarians''  *  is,  therefore,  apparent. 
By  bringing  tt^ether  the  leaders  of  the  pubUc-health  movement  and 
the  university  presidents  and  others  now  participating  in  the  educa- 
tion of  youth,  it  was  thought  that  the  seriousness  of  the  personnel 
problem  in  public-health  work  might  be  more  generally  realized  and 
some  definite  steps  taken  for  the  improvement  of  conditions.  The 
conference  was  to  concern  itself  frankly  not  only  with  the  immediate 
problem  of  increasing  the  effectiveness  of  existing  public-health  ac- 
tivities, but  also  with  the  provision  of  a  continuing  supply  of  well- 

I  In  organizing  the  conference,  it  early  became  evident  that  a  term  more  adequate  and  accurately  descrip* 
tive  than  "health  officer''  would  be  necessary.  The  term  "health  officer"  is  usually  understood  to  in- 
dude  only  those  employed  by  a  dty,  county,  or  State  to  protect  the  health  of  a  population  group  and  to 
enlbroe  certain  health  laws.  The  conference  was  concerned  not  only  with  such  persons,  but  also  with  those 
employed  in  many  other  capacities  in  the  work  of  public  health  in  the  United  States.  The  most  suitable 
ineliisiye  term  available  seemed  to  be  "sanitarian."  It  is  used  throughout  this  report  to  include  all  persons 
who  are  employed  professionally  ta  ptiblip-health  work. 

(1) 


trained  and  ever  more  capable  workers  for  the  future.  It  was  to 
prophesy  lines  of  development,  ''to  estimate  future  needs,"  as  Doctor 
Barker  declared  in  his  paper  on  ''Public  Health  and  the  Future  Com- 
monwealth,'' "and  to  visualize  methods  of  meeting  those  needs." 
In  all  lines  of  endeavor  it  is  necessary  that  once  in  so  often  a  definite 
attempt  be  made  to  chart  the  seas  as  yet  imtraversed  and  to  map  out 
a  course  for  the  future.     This  the  conference  sought  to  accomplish. 

The  conference  assembled  at  the  American  Red  Cross  Building, 
Washington,  D.  C,  Tuesday,  March  14.  A  list  of  136  men  and 
women  who  attended  is  included  in  an  appendix.  Piu-posely  member- 
ship was  limited  to  a  selected  group.  It  was  felt  that  the  best  results 
could  be  secured  by  exchange  of  views  of  a  comparatively  small  num- 
ber of  leaders.  The  distribution  of  the  information  presented  and 
the  wide  application  of  the  practical  conclusions  reached  is  the 
responsibility  of  those  who  did  attend  and  of  the  Public  Health 
Service. 

The  conference  itself  showed  that  it  was  needed.  Upon  the 
cooperation  between  educators  and  public-health  workers  depends 
in  large  measure  the  future  progress  of  the  public-health  movement  in 
the  United  States.  Yet  there  was  a  very  evident  restraint  between 
these  two  groups.  They  found  difficulty  in  reaching  a  common 
ground.  The  conference  by  bringing  them  together  and  by  emphasiz- 
mg  the  necessity  for  mutual  help  performed  a  definite  service. 

It  is  only  too  evident  that  in  the  public  health  field  itself  a  lack 
of  understanding  between  different  groups  exists.  Progress  has  been 
so  remarkable,  the  invasion  of  new  subjects  has  taken  place  so 
rapidly,  that  those  in  different  specialti^  hardly  realize  what  the 
others  are  doing.  Their  fundamental  problem,  the  improvement  of 
the  public  health,  remains  the  same,  but  they  are  not  altogether 
aware  of  their  common  interest.  Full  cooperation  is  impossible 
because  of  the  lack  of  acquaintance  one  with  the  other.  The  different 
groups  speak  different  languages  and  until  there  is  created  a  definite 
consciousness  of  a  common  profession,  the  full  possibilities  of  effective 
work  will  not  be  achieved. 

THE  CONFERENCE. 

'^This  is,"  stated  Surgeon  (General  Cumming  in  openi^g  the 
conference,  "the  first  time  at  which  exactly  this  sort  of  gathering 

has  been  called.     It  is  an  attempt  to  bring  together 

Surgeon  Gen-  around  a  conference  table  the  presidents  of  universi- 

V^t    ^"°^^*'*^*  ties  and  deans  of  medical  schools  and  the  men  who 

address.  are  engaged  in  practical  field  work  in  public  health. 

The  situation  in  the  United  States  at  the  present 
time  with  reference  to  the  supply  of  public-health  officers — locals 
State,    and  national — ia  acute.     As   a   result   of   the  war  and  the 


knowledge  which  was  brought  out  at  that  time,  there  has  been 
a  great  awakening  of  interest  in  public  health  throughout  the  country. 
This  necessitates  the  training  of  more  public-health  workers  to  di- 
rect the  eneigies  and  the  potential  forces  which  are  available." 

Surgeon  General  Cumming  mentioned  three  difficulties  which  he 
felt  should  receive  consideration.  The  first  is  the  difficulty  found 
by  men  already  in  the  field  in  securing  further  technical  training. 
Another  difficulty  is  the  uncertain  tenure  of  office  in  pubUc-health 
work.  Unfortunately,  it  would  seem  as  though  this  particular 
difficulty  is  becoming  more  serious.  The  third  difficulty  is  the  in- 
adequate remuneration  which  is  received  by  public-health  officers. 
As  will  be  seen,  these  matters  received  considerable  attention  from 
the  conference. 

Introduced  as  chairman  of  the  first  session  by  the  Surgeon  General, 
Dr.  William  H.  Welch,  director  of  the  school  of  hygiene  and  public 

health,   Johns    Hopkins    University,    expressed    his 

JJ'- WflUjn*  H.  appreciation  to  the  PubUc  Health  Service  for  arrang- 
Hopkins  UnlTer-  ^  ^^  meeting.  He  declared  that  those  who  are 
sity:  Chairman,  engaged  in   trying  to  develop   better  opportunities 

for  the  training  of  public-health  officers  and  others 
entering  the  field  of  sanitation  and  public  health  welcomed  very 
much  such  a  meeting.  ''It  is  of  first  importance,"  he  said,  ''that 
we  who  are  endeavoring  to  train  men  for  pubUc-health  work  should 
give  very  close  attention  to  those  who  are  actually  at  work  in 
the  field;  it  is  important  that  there  should  be  just  such  an  exchange 
of  views  as  can  be  anticipated  at  this  conference." 

I.  THE  PRESENT  STATUS  OF  THE  EDUCATION  OF  SANITARIANS. 

(Dr.  William  H.  Welch,  presiding.) 

In  order  that  those  present  might  more  intelligently  consider 
the  principal  problems  before  the  conference,  the  first  three  speakers 

discussed  various    phases  of    the  present  status  of 

Dr.  AUen  W.  the  education  of  sanitarians.  In  his  review  of 
H^UnsUntm?  events  leading  to  the  present  situation,  Dr.  Allen 
sity:  BeTiew  of  W.  Freeman,  of  Johns  Hopkins  University,  showed 

thV^prarat^sit-  *^*^  ^®  rapid  development  of  mediccd  science 
nation.  during  the    last  decades  of    the  nineteenth  century 

put  upon  the  then  existing  public-health  machinery 
an  almost  unbearable  burden.  The  board  of  health  as  originally 
established  was  intended  primarily  to  help  in  emeigencies.  Later 
its  chief  function  was  that  of  a  sanitary  poUce.  With  the  further 
development  of  medical  knowledge  its  inadequacy  became  more 
apparent.  The  board  ^'had  in  its  favor  the  fact  that  it  was  under 
the  control  of  physicians  and  that  the  word  '  health '  occurred  in  the 
title."     But  little  else! 


''To  meet  the  new  needs  and  to  supply  the  new  service,"  said 
Doctor  Freeman,  ''  our  official  health  agencies  have  imdergone  com- 
plete metamorphosis.  Quarantine,  fumigation,  and  sanitary  in- 
spection, once  their  only  function,  have  become  minor  activities. 
The  laboratory,  the  clinic,  the  epidemiologist,  the  nurse,  and  the 
social-worker  carry  on  the  real  work  of  the  health  department  to-day. 

''The  health  officer  is  no  longer  a  practicing  physician,  dropping 
in  for  half  an  hour  in  the  morning  to  look  over  the  mail  and  see  that 
the  clerk  is  running  things  properly.  He  is  a  whole-time  executive, 
spending  tens  or  hundreds  of  thousands  of  dollars  a  year  and  having 
under  his  control  scores,  hundreds,  or  thousands  of  employees.  His 
task  is  exceedingly  difficult.  The  science  he  has  to  apply  is  very 
extensive,  highly  specialized  and  constantly  expanding.  The  gov- 
ernment of  which  he  is  a  part  and  through  which  he  must  work  is 
ciunbersome,  beset  by  partisan  politics  and  hampered  by  red  tape. 
The  people  he  serves  are  in  a  lai^e  part  ignorant  of  the  purpose  and 
method  of  health  work,  are  suspicious,  sensitive,  and  inclined  to 
resent  interference  with  established  habits  and  customs." 

Doctor  Freeman  estimated  that  there  are  engaged  in  public- 
health  work  in  the  United  States  on  a  whole-time  basis  somewhat 
over  10,000  technical  and  semitechnical  workers.  This  does  not  in- 
clude the  large  number  employed  by  voluntary  agencies  and  by  in- 
dustrial concerns.  Altogether  it  is  probable  that  there  are  at  least 
16,000  persons  occupying  whole-time  technical  or  semitechnical 
positions  in  health  service.  Each  year  approximately  $35,000,000 
is  spent  by  States,  cities,  and  counties  for  public-health  work,  and  of 
this  amount  roughly  75  per  cent  is  expended  for  personal  services. 

The  effective  use  of  the  funds  available  and  the  efficient  direction 
of  the  activities  of  these  workers  would  seem  to  require  not  only  a 
high  degree  of  ixmate  ability,  but  also  considerable  scientific  training. 
Prior  to  entering  the  work,  unfortunately,  very  few  of  those  at  present 
in  charge  of  our  health  departments  had  had  any  training  in  pre- 
ventive medicine,  other  than  that  possessed  by  the  ordinary  physi- 
cian. Among  the  342  principal  and  subordinate  executive  officers  in 
State  health  departments,  58  per  cent  are  physicians  with  medical 
training;  only  1.05  per  cent  have  received  public-health  training.  Of 
the  principal  executives  for  48  States  and  for  72  cities  of  100,000  or 
over,  101  are  physicians  without  public-health  training  and  6  are 
laymen  with  no  professional  training  at  all.  At  the  present  time, 
therefore,  most  public  health  work  is  in  the  hands  of  men  without 
special  education.  That  despite  this  fact  considerable  results  have 
been  accomplished  is  high  tribute  to  the  natural  abilities — the  intel- 
ligence, devotion,  and  energy — of  those  at  work  in  the  field. 

An  explanation  for  this  discouraging  situation  is  apparent  when 
one  considers  the  history  and  present  status  of  "education  for  a 
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public-health  career/'  as  Doctor  Rosenau  prefers  to  call  it.    This 
education,  he  declared,  is  still  ''in  a  formative  and  experimental 

stage."  There  is  only  one  separately  endowed  school, 
BoMnan^^Surl  *^^  school  of  hygiene  and  pubUc  health  at  Johns 
Tard  Med  leal  Hopkins,  and  one  school  in  process  of  formation  at 
prosent  status  of  Harvard.  The  University  of  Pennsylvania  announced 
edueation  for  a  a  course  leading  to  a  degree  for  certificate  in  public 
wwi!^"**^*"**  health  m  1906,  but  the  first  awards  were  not  made 

until  1912.  Harvard  graduated  its  first  doctor  of 
public  health  in  1911.  Special  education  for  public-health  careers  is, 
therefore,  a  recent  development.  Practically  all  progress  has  come 
during  the  last  decade,  and  before  this  the  only  school  functioning 
was  the  school  of  experience. 

In  the  year  1920,  72  public-health  degrees  of  one  sort  or  another 
were  conferred  at  nine  institutions.  The  number  of  degrees  from 
the  same  number  of  schools  increased  to  106  in  1921.  Much  diversity 
exists  in  the  practice  of  different  institutions,  and  in  many  complete 
reorganization  is  in  process.  Considerable  progress  in  standardizing 
entrance  requirements,  curricula,  and  degrees  was  made  at  a  confer- 
ence held  at  Yale  University  in  1919.  There  is  still  a  complete  lack 
of  standardization,  however.'  At  least  19  different  degrees,  for  each 
of  which  the  requirements  vary  from  institution  to  institution,  are 
given. 

It  was  Doctor  Rosenau's  opinion  that  the  fundamental  require- 
ments for  admission  should  include  a  knowledge  of  the  achievements 
and  methods  of  various  sciences — ^physics,  chemistry,  and  biology — 
together  with  such  training  in  medical  subjects  as  is  usually  given 
during  the  first  two  years  of  a  medical  school  course.  Four  degrees 
should  suffice:  Bachelor  of  public  health,  one  year  in  residence  in 
addition  to  the  requirements  named  above;  master  of  pubhc  health, 
one  year  graduate  study;  doctor  of  philosophy  in  hygiene,  at  least 
three  years  graduate  study;  and  doctor  of  public  health,  a  medical 
degree  plus  two  years'  graduate  work.* 

There  has  been  a  slow  but  steady  and  wholesome  growth  in  the 
number  of  students  attending  courses  in  pubhc  health.  Neverthe- 
less, more  are  needed.  ''Those  famihar  with  the  present  state  of 
affairs,"  said  Doctor  Rosenau, ''  are  quite  well  aware  that  the  demand 
for  well-trained  health  officials  exceeds  the  supply."  Furthermore, 
'' pubUc-health  careers  and  the  education  for  pubUc-health  service 
are  not  yet  sufficiently  developed  to  attract  the  best  men  in  the  field. 

*  Several  speakers  emphasised  the  danger  of  overstandardisatlon.    See  p.  27. 

•  "I  deprecate  the  multiplication  of  degrees/'  said  Dr.  M.  P.  Ravenel  in  the  discussion  at  the  conclusion 
of  the  session.  "For  practical  purposes,  the  two  outstanding  ones  are  sufficient— certificate  or  master  of 
imtdie  health  and  doctor  of  pnbUc  health.  What  we  need  is  a  degree  which  will  certify  to  the  average 
imblio  a  man's  qualifications  for  the  position  of  health  officer,  and  will  guarantee  to  them  that  he  has  pur- 
sued courses  of  study  which  will  fit  him  to  be  the  guardian  of  health  in  a  certain  community." 


The  present  status  in  this  respect  is  unsatisfactory/'  The  confer- 
ence devoted  considerable  attention,  as  will  be  seen,  to  this  problem. 

Most  education  for  public-health  careers  has  developed  in  close 
relation  with  institutions  for  medical  education.  This  is  entirely 
natural  and  would  seem  from  many  points  of  view  advantageous. 
The  public-health  school  can  obviously  make  use  of  much  that  the 
medical  school  has  to  offer  and  is  in  a  strategic  position  to  attract 
students.  On  the  other  hand,  the  medical  school  will  gain  through 
an  increased  emphasis  placed  upon  prevention.  Even  to-day — and 
this  was  an  opinion  expressed  by  many  at  the  conference — medical 
schools  are  devoting  far  too  little  attention  to  the  preventive  aspects 
of  medical  practice. 

'*A  school  of  public  health,"  said  Doctor  Rosenau,  "however 
closely  associated  with  a  medical  school,  only  accentuates  the  need 
of  adequate  teaching  in  hygiene  in  the  medical  curriculum.  Every 
student  working  for  a  medical  degree  should  get  not  only  the  facts, 
but  also  the  viewpoint  of  prevention.  In  no  other  way  can  he  do  his 
full  duty  to  both  the  patient  and  the  public.  The  close  association 
should  inspire  both  the  medical  faculty  and  the  medical  student 
with  the  ideals  of  prevention  and  serve  furthermore  to  reveal  the 
opportunities  and  soul  satisfaction  derived  in  the  service  of  Hygeia." 

That  the  education  of  public  health  workers  is  not  at  the  present 
time  receiving  adequate  attention  was  strikingly  indicated  by  the  fact 

that  at  the  1922  Congress  on  Medical  Education,  Medi- 

Dr.  Frederiek  cal  Licensure,  Public  Health  and  Hospitals  of  the 
Ic'an'^e  dTca  1  American  Medical  Association,  only  one  paper  touching 
Association:   upon  this  problem  was  presented.     "  The  five-day  con- 

TI10 1922  Con*       r  r  r  ^ 

gress  on  Medl-   fercnce,"  said  Doctor  Green,  ''was  filled  with  every 
eal  Edueatlon.     subject  that  could  be  imagined  in  the  field  of  medi- 
cal education.    But  as  far  as  I  know  the  question  of 
the  education  of  health  officers  was  not  considered."* 

Such  is  the  situation  at  the  present  time  with  regard  to  the  training 
of  sanitarians.  The  need  is  critical,  the  existing  facilities  inadequate. 
Educators  must  cooperate  with  public-health  workers  in  the  improve- 
ment of  conditions.  A  survey  of  the  past  and  present  only  emphasizes 
the  practical  importance  for  the  future  of  public  health  in  the  United 
States  of  the  solution  of  the  problem  with  which  the  conference  was 
primarily  concerned. 

4  In  his  paper  at  the  Congress  on  the  "Introduction  of  Public  Health  Information  into  the  Undergraduate 
Medical  Curriculumi"  Dr.  Hans  Zinsser  of  New  York  briefly  referred  to  the  development  of  facilities  for  the 
education  of  sanitarians.  He  was  primarily  concerned,  howeveri  with  increasing  the  emphasis  on  the 
prevention  of  disease  and  the  maintenance  of  public  health  in  all  medical  education. 


IL  NEWER  ASPECTS  OF  PUBUC  HEALTH  AND  THEIR  IMPORTANCE  IN 

TRAINING  OF  SANITARIANS. 

(Dr.  William  H.  Welch,  preedding.) 

As  has  already  been  su^ested,  the  trainiiig  of  men  for  careers  in 
public  health  becomes  of  particular  importance  in  view  oi  the  wide 
expansion  of  this  field  which  has  occurred  during  recent  years* 
Many  new  aspects  of  pubhc  health  are  now  recognized  which  were 
unknown  or  neglected  hardly  a  decade  ago,  and  which  are  to-day 
little  understood  even  by  many  of  those  who  are  engaged  in  public- 
health  work.  These  aspects  must  be  carefully  considered  in  framing 
any  program  for  the  training  of  sanitarians.  While  those  considered 
by  the  conference  may  not  be  the  most  important,  they  are  among 
those  which  at  the  present  time  are  most  neglected  by  the  medical 
schools  and  schools  of  public  health. 

Mental  hygiene  is  essentially  a  pubUc-health  problem,  and  no 
course  in  pubUc  health  can  properly  omit  the  mental-hygiene  as- 
pects. A  great  deal  is  said  about  the  necessity  of  a 
A.  WWte  St!  Ji^^tl^y  body.  But,  however  healthy  a  body  may 
KUiabethsHos-  be,  it  will  not  be  able  to  function  properly  without  a 
K?|lene.*'*'***^   healthy  mind.    To  use  Doctor  White's  words,  '^The 

body  is  only  an  instrument  to  bring  to  pass  the  ideas, 
the  ideals,  the  aims  and  objects  which  our  minds  formulate,  and 
imless  our  minds  can  formulate  reasonable  aims  and  objects,  our 
healthy  bodies  are  not  of  much  use." 

Mental  hygiene,  beheres  Doctor  White,  is  now  functioning  in  a 
variety  of  ways  which  justify  its  inclusion  in  a  course  of  instruction 
in  public  health.  Through  out-patient  departments  in  connection 
with  psychiatric  hospitals  it  is  helping  to  prevent  serious  mental 
diseases.  It  is  of  great  importance  in  connection  with  the  problem 
of  drug  addiction,  said  to  be  largely  on  the  increase  in  this  country. 
The  problems  of  the  imusual  child,  of  industrial  fatigue,  of  feeble- 
mindedness are  of  significance  in  the  general  mental  and  social  health 
of  the  conununity.  To  their  solution  mental  hygiene  can  make 
large  contributions.  The*  public-health  course  of  the  future  must, 
therefore,  mclude  some  instruction  concemmg  mental  hygiene. 
Doctor  White  did  not  suggest  the  nature  and  scope  of  this  instruction. 
The  subject  of  child  hygiene  can  not  be  properly  considered  apart 

from  the  general  subject  of  pubUc  health.  Doctor 
MfsiiIth?H«?  Smith  did  not  feel  it  necessary  to  argue  the  importance 
Tard  Unlrerslty  of  this  work.  Obviously  it  is  a  field  in  which  effort 
?^d  h^ene'*   ^'^  bring  unusually  large  returns  and  upon  which 

consequently  considerable  emphasis  should  be  placed 
in  the  preparation  of  public-health  workers.  > 
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It  is  of  priinary  importance  that  the  undergraduate  student  in  the 
medical  school  should  receive  such  training  as  will  enable  him  to 
answer  questions  concerning  the  -normal  child.  ''At  the  present 
time/'  said  Doctor  Smith,  ''instruction  in  pediatrics  in  most  medical 
schools  is  concerned  with  diagnosis  of  children  ill  with  disease,  and 
relatively  little  time  is  given  to  the  consideration  of  the  weU  child." 
The  medical-school  graduate  should  be  friendly  to  the  development 
of  the  pubUc  child  hygiene  movement.  He  should  feel  that  this  is  a 
definite  part  of  pubUc-health  work  in  which  he  can  participate.  Also 
he  should  know  something  of  the  activities  in  this  field  and  of  the 
organizations  which  are  at  work. 

The  man  who  is  to  specialize  in  child  hygiene  requires  further 
training.  He  must  understand  the  problem  of  infant  feeding,  in- 
adequate nutrition.  He  must  know  the  standards  of  normal  de- 
velopment, the  importance  of  posture.  He  must  be  well  acquainted 
with  the  public  and  private  activities  in  this  field.  School  hygiene 
and  health  education  are  subjects  in  which  he  will  have  a  particular 
interest.  To  summarize  in  Doctor  Smith's  words:  "The  man  who 
is  going  into  child  hygiene  work,  or  who  is  to  be  instructed  in  it, 
must  have  a  very  fundamental  knowledge  of  medical  sciences  with 
reference  to  children,  and  must  know  how  to  apply  that  knowledge 
to  the  community." 

A  new  public-health  activity,  particularly  important  from  the  point 
of  view  of  financial  return,  was  emphasized  by  Doctor  Frankel.    This 

Dr.  Lee  K.  is  the  periodic  health  examination.  Some  years  ago, 
Frankel,  Metl  Prof.  Irvmg  Fisher  figured  that  over  $1,000,000,000 
Insurance  Co!l  flight  be  saved  by  the  reduction  of  certain  pre- 
Health  ezami-  ventable  diseases.  His  assumptions  have  been 
nation.  justified    by    events.     In    the  future,   said  Doctor 

Frankel,  the  great  savings  will  be  made  by  the  reduction  of  the 
degenerative  diseases  of  middle  age.  A  number  of  these  diseases, 
to  use  his  words,  "  are  due  to  conditions  existing  in  industry,  to  the 
rapid  rate  at  which  life  must  be  led  in  large  cities,  to  the  marked 
changes  which  have  taken  place  generally  in  our  industrial  develop- 
ment. We  are  just  beginning  to  learn  the  effects  of  overwork  and 
fatigue  due  to  the  length  of  the  working  day  and  the  intensity  of  labor. 
With  an  increase  in  unemployment,  there  is  a  corresponding  increase 
in  the  sickness  rate.  There  are  still  other  factors  such  as  lack  of 
recreation  facilities,  lack  of  laws  enforcing  ventilation." 

These  degenerative  diseases  will  be  checked  by  the  general  adoption 
of  the  periodic  physical  examination.  This  examination  will  lead 
to  the  discovery  of  the  disease  at  an  early  stage  when  it  is  still 
amenable  to  treatment.  Already  this  procedure  has  proved  its 
value.  Doctor  Frankel  gave  this  instance:  "A  recent  examination 
of  100  postal  employees,  all  of  whom  were  at  work  at  the  time  of  the 


examination,  showed  that  12  of  them  were  suffering  from  serious 
physic^  impairments  which  were  disabling  mitil  treated  and  which 
required  immediate  medical  or  surgical  attention;  53  showed  advanced 
physical  defects  or  impairments  requiring  systematic  medical  or 
sui^cal  supervision  and  treatment;  33  showed  moderate  physical 
defects  or  impauments  requirmg  medical  supervision  and  treatment 
as  well  as  hygienic  correction,  although  the  impairments  were  not 
necessarily  disabling,  and  5  showed  moderate  defects  or  impairments, 
requiring  hygienic  Correction  or  minor  medical,  surgical,  or  dental 
treatment,  which  were  not  necessarily  disabling.  Not  one  of  the  100 
examined  was  free  from  some  slight  physical  defect  or  impairment." 
The  examination  of  a  similar  group  of  employees  of  the  Metropolitan 
Lite  Insurance  Co.  led  to  the  correction  of  53  per  cent  of  all  impair- 
ments  in  one  year.  Exammations  may  be  arranged  by  the  com- 
mimity,  by  the  employer,  or  by  the  individual.  All  have  a  definite 
interest  in  this  preventive  measure.  But  whoever  assumes  responsi- 
bility, the  well  educated  and  thoroughly  trained  health  officer  is 
essential  for  its  successful  application. 

A  number  of  other  speakers  during  the  conference  dwelt  upon  the 
economic  and  sociological  aspects  of  public  health  work.    Dr.  Lewellys 

F.  Barker,  for  instance,  said:  ''The   growing  con- 

Eeonomle  and  viction  that  the  maintenance  of  physical  and  mental 
|2!cts.  ^*  **"  health  of  individuals  is  definitely  related  to  the  in- 
dustrial, the  social,  and  the  economic  conditions  in 
which  they  find  themselves  would  make  it  seem  likely  that  in  the  near 
future  the  public  health  service  will  be  compelled  to  play  a  rdle  in  the 
invention  and  application  of  contrivances  that  will  insure  for  every 
person  in  the  commonwealth  standards  of  living  that  are  not  incom- 
patible with  the  preservation  of  health  or  the  maintenance  of  an 
aboimding  vitality."  We  know  that  the  incidence  of  tuberculosis  is 
definitely  related  to  wage  scales.  We  know  that  unemployment 
reacts  upon  health.  We  know  .that  in  determining  a  minimum  wage, 
there  must  be  due  regard  for  the  requirements  of  health.  We  know 
that  in  the  interests  of  health,  certain  conditions  of  housing  are 
demanded.  While  it  is  not  inciunbent  upon  the  public  health  worker 
to  solve  these  social  problems,  he  should  recognize  their  importance 
and  be  able  to  make  his  contribution  to  the  betterment  of  conditions. 

In  his  paper  Dr.  Frederick  R.  Green  suggested  a  number  of  courses 
which  should  provide  physicians  and  public  health  workers  with  the 
essential  economic  and  sociological  training.  "It  is  my  view,"  he 
said,  "that  the  freshman  class  should  be  given  at  least  one  hour  a 
week  throughout  the  course  on  the  history  of  medicine,  so  that  the 
student  will  know  something  about  the  growth  of  his  profession. 
During  the  second  year,  at  least  one  hour  a  week  should  be  given  to 
medical  sociology  and  the  application  of  medicine  and  our  knowledge 
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of  prevention  of  disease  to  social  problems  and  social  conditions.  Dur- 
ing the  third  year,  one  hour  a  week  should  be  given  to  the  economics  of 
medicine.  We  are  sending  out  to-day  the  most  capable  and  highly 
trained  medical  graduates,  so  far  as  scientific  training  is  concerned,  we 
have  ever  been  turning  out.  But  we  are  not  teaching  them  enough  of 
the  practical  aspect  of  the  profession.  During  the  fourth  year,  one  hour 
a  week  should  be  given  to  instruction,  first,  in  the  legal  side  of  medi- 
cine— the  legal  relations  of  the  physicians  to  society,  to  his  individual 
patient,  to  his  own  professional  associates — and  then  additional 
instruction  should  be  given  in  the  ethical  side  of  medicine.  Also 
instruction  should  be  given  regarding  medical  organization — the 
necessity  for  it,  the  history  of  medical  organization,  and  the  policies 
of  our  organization  throughout  the  country." 

If  any  great  progress  is  to  be  made  in  public  health  there  must  be 
a  definite  program  of  physical  education.     This  program  must  apply 

not  only  to  those  in  the  schools,  but  also  to  adults. 

WlUiams?Coliiml  ^^  ^^^  ^®^P  ^^  ®^^P  y^^S  people  with  vigorous 
bla  UnlTersIty:  bodies  and  to  maintain  mature  persons  in  a  high  state 
Physical  educa-  ^f  physical  efficiency.     One  way  of  avoiding  disease 

is  by  maintaining  a  high  degree  of  physical  fitness. 
Doctor  Williams  felt  that  physical  education  is  not  a  supplementary 
measure  to  be  employed  as  a  corrective  of  unhealthy  conditions, 
but  a  fundamental  scheme  of  physical  activities  for  all.  The 
physical  educator,  therefore,  has  an  important  place  in  the  new  public- 
health  movement.  To  quote  Doctor  Williams:  "Schools  of  public 
health  could  help  tremendously  in  this  problem  of  child  health  and 
child  development  by  providing  a  training  that  would  prepare  men  to 
head  up  departments  (of  physical  education)  in  our  city  school  sys- 
tems." 

The  public-health  work  carried  on  at  the  present  time  is  not  limited 
to  public-health  officers.    Many  employers  are  recognizing  that  upon 

Dr.  Otto  P.  ^^^  health  of  their  workers  depends  in  large  measure 
Geler,  Cincin-  the  efficiency  of  their  plants.  They  are,  therefore, 
chlDe  cl^f  In"  Providing  comprehensive  medical  service  which  not 
dustrlal  hygl-  only  deals  with  the  incidental  accidents  and  sick- 
****'  nesses;  but  also,  by  periodic  health  examination,  by 

the  improvement  of  working  conditions,  by  the  observation  of  con- 
ditions in  the  homes  of  the  workers,  aims  to  maintain  high  standards 
of  physical  efficiency.  Over  4,000,000  workers  are  now  enjoying 
this  supervision.  This  work  becomes  of  special  importance  because 
of  the  prevalence  of  certain  industrial  diseases.  It  is  clearly  recog- 
nized that  tuberculosis  is  frequently  the  result  of  working  conditions. 
Industrial  fatigue  is  essentially  a  problem  in  public  health  because 
through  fatigue  susceptibility  to  disease  is  markedly  increased.     The 
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school  for  the  education  of  workers  in  the  public-health  field  must, 
therefore,  provide  courses  for  industrial  physicians  and  so  aid  both 
in  the  increase  in  the  number  of  plants  at  which  medical  service  is 
provided  and  in  the  expansion  of  the  service  rendered  to  the  em- 
ployees. ''All  phases  of  industrial  medicine,"  said  Dr.  Geier, ''  should 
be  brought  into  the  school  of  public  health,  so  as  to  give  the  student 
a  slant  on  workaday  lifer— to  see  preventive  medicine,  physical 
examinations,  and  curative  medicine  closely  combined." 

Probably  no  aspect  of  public  health  has  received  less  attention  in 
schools  of  public  health  than  public-health  education,  or  as  some 
prefer  to  call  it,  popular  instruction  in  health  matters.  Yet  it  is 
apparent  that  great  accomplishments  await  the  development  and 
systematizing  of  this  work.  What  has  been  done  in  the  past,  valu- 
able as  it  is,  has  been  accomplished  largely  by  hit-or-miss  methods. 
If  public-health  education  is  to  assume  the  place  in  the  public-health 
movement  of  the  future  which  its  practical  value  justifies,  consid- 
erably more  attention  must  be  given  to  the  training  of  men  for  this 
particular  work. 

''The  fii1»t  fundamental  need  in  the  organization  of  health  educa- 
tion," said  Doctor  Seashore,  "is  a  job  analysis — a  critical  and  con- 
structive inventory  of  the  situation  showing  in 
Seashore^ 'unl-  Profile  the  various  aspects  of  man  toward  which 
Tersltjr  of  Iowa:  health  education  should  be  directed  and  the  means 
education!****'  at  our  disposal."     Such  a  survey  would  throw  into 

relief,  first,  a  classification  of  the  health  acts  and 
situations  to  be  reached;  second,  an  inventory  of  the  motives,  means, 
and  avenues  of  personal  appeal;  and,  third,  the  environmental  ap- 
proaches. On  the  basis  of  this  study,  the  principles  which  have 
been  or  are  being  formulated  by  the  educational  and  advertising 
psychologists  may  be  practically  applied.  Unfortunately  up  to  the 
present  time  little  psychological  study  has  been  made  of  the  materials 
used  for  public-health  education.  We  are  perhaps  realizing  that 
more  can  be  accomplished  by  short,  simply  worded  pamphlets  than 
by  those  containing  a  long  and  reasoned  arguinent.  We  are  recog- 
nizing the  value  of  visual  methods. 

It  is  clear,  however,  that  psychologists  themselves  must  learn 
more  about  the  practical  application  of  their  principles,  and  that 
they  must  undertake  further  research  in  the  suitability  of  the  material 
available.  Such  research  must  be  a  continuous  process.  Whenever 
new  educational  material  is  prepared  it  must  be  carefully  criticized 
in  the  light  of  the  best  psychology.  And  although  the  general  worker 
in  the  field  of  public  health  can  not  be  expected  to  be  an  expert  in 
educational  psychology,  while  he  can  not  himself  always  apply  the 
principles  of  that  science,  he  should  at  least  recognize  the  necessity 
for  the  employment  of  the  trained  psychologist.    A  given  piece  of 
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• 

propaganda  may  easily  result  in  harm  rather  than  good,  if  in  carrying 
it  out  the  best  principles  of  educational  psychology  are  not  applied.* 

The  discussion  at  the  conclusion  of  this  session  was  led  by  Dr.  M.  P. 
Raven  el,"  University  of  Missouri;  Dr.  Willard  S.  Small,  United  States 
Bureau  of  Education;  and  Dr.  D.  B.  Armstrong,  National  Health 
Coimcil. 

Doctor  Small  limited  his  remarks  to  a  discussion  of  the  subject 
of  health  education.     '*  I  have  little  faith,"  he  said,  '*  that  propaganda 

is  going  to  get  you  very  far.  *  *  *  In  my  opinion, 
D^W.^s!  Smau'  ^^®  really  important  things  in  education  are  brought 
Dr.  D.  B.  Arm-  about  by  long,  intensive,  and  carefully  planned 
Sthe^r?.^'    ^^^  efforts.''    Special  attention,  he  declared,  should  be 

given  to  the  education  of  the  so-called  educated  part 
of  the  public.  Reach  the  institutions  of  higher  learning  and  you 
will  reach  the  masses. 

Doctor  Small  was  flatly  contradicted  by  Dr.  Hermann  M.  Biggs, 
commissioner  of  health.  State  of  New  York.  '^  We  have  accompliidxed 
almost  everything  by  propaganda,"  said  Doctor  Biggs.  The  remark- 
able achievements  of  the  last  30  years  have  been  the  result  of  the 
education  of  the  masses.  The  leading  men  in  the  community  are  the 
last  ones  to  try  to  educate.  ''Last  of  all,"  he  said,  ''comes  the 
medical  profession." 

Doctor  Armstrong  called  attention  to  the  lai^e  number  of  public- 
health  workers  which  would  be  needed  in  the  futiu^e.  He  declared 
that  we  must  look  to  psychology  to  tell  us  how  to  find  a  motive  force 
that  will  make  our  knowledge  of  hygiene  effective  to  the  individual 
and  to  the  community. 

It  will  be  seen  from  this  brief  consideration  of  the  newer  aspects 
of  public  health  that  the  pubhc-health  field  now  includes  a  large 
number  of  specialties  which  were  unknown  only  a  few  years  ago. 
Some  of  these  specialties  are  destined  to  assume  even  greater  im- 
portance as  they  are  more  carefully  studied.  No  doubt,  the  field  of 
public  health  will  expand  considerably  in  the  futiu^e.  A  decade  ago 
few  individuals  recognized  the  importance  of  physical  education  or 
industrial  hygiene.  A  decade  hence  new  matters  with  which  we  are 
even  now  unfamiliar  may  assume  superlative  importance.  If  the 
education  of  sanitarians  is  to  provide  for  this  future  expansion,  it  will 
at  least  recognize  the  many  aspects  of  the  field  which  are  already 
worthy  of  consideration  and  which  by  broadening  the  attitude  of  the 
student  increase  his  adaptability  to  future  developments. 

» Doctor  Winslow  believes  that  the  expert  in  public-health  education  has  a  very  important  place  in 
the  health  work  of  the  future.    See  p.  14. 
•  Doctor  Haveners  remarks:  see  p.  5. 
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m.  WHAT  KIND  OF  SANITABIANS  ARE  NEEDED  FOR  THE  FUTURE? 

(Dr.  Hubert  Work,  pysiding.) 

The  rapid  expansion  of  the  public-health  field  which  has  been 

suggested  mad  the  development  of  a  large  number  of 
Wtaslow'^Tale  specialties  will  necessitate  many  different  groups  of 
Unirersity:    public-health  workers  in  the  future.     Public  health 

eUlUed^^flel^s    ^  ^^*  ^^  individualized  branch  of  science,  like  chem- 
will    public-    istry  or  mathematics;  it  is  a  field  of  social  activity 

differentiaiMf^    ^  which   a   variety   of  workers   have   a   common 

aim.  Doctor  Winslow  would  classify  these  workers 
into  four  groups. 

The  first  group  consists  of  those  who  are  primarily  concerned 
with  the  human  body  and  its  functions.  It  includes  (1)  the 
physician,  ''who  is,''  to  use  Doctor  Winslow's  words,  "and  is 
likely  to  continue  to  be,  the  leading  figure  in  the  public-health  cam- 
paign; (2)  the  nurse,  who  is  par  excellence  the  teacher  who  carries 
the  gospel  of  health  into  the  individual  home;  (3)  the  nutrition 
expert,  who  is  becoming  an  essential  factor  in  the  work  of  health 
centers,  visiting  nurses  associations,  and  the  like,  and  will  almost 
certainly  in  the  future  be  frequently  employed  by  official  health 
organizations  of  city  and  state;  (4)  the  expert  in  physical  training, 
usually  employed  in  the  department  of  education  but  logically  and 
properly  a  member  of  the  army  of  public  health;  (5)  the  dentist,  who 
is  already  recognized  as  an  essential  factor  in  the  machinery  for 
safeguarding  the  health  of  the  community;  (6)  the  psychologist, 
who  must  assist  in  the  maintenance  of  mental  hygiene."  All  these 
specialists  contribute  to  the  public  health  through  maintaining  the 
human  body  in  a  state  of  health,  able  to  perform  its  natural  functions. 

The  second  group  of  specialists  are  those  who  are  primarily  con- 
cerned with  the  nonliving  environment  of  man.  Here  are  found  (7) 
the  chemist,  who  applies  his  knowledge  to  the  problems  of  water 
supply,  sewage  disposal,  food  control,  and  the  testing  of  disinfectants; 

(8)  the  sanitary  engineer,  including  not  only  the  engineer  who  has 
specialized  in  water  supply  and  sewage  disposal,  but  also  the  heating 
and  ventilating  engineer  and  the  specialist  in  building  construction; 

(9)  the  inspector,  ''one  of  the  most  important  and  most  neglected 
figures  in  the  whole  public-health  field."  As  yet  no  provision  what- 
soever has  been  made  in  the  United  States  for  the  training  of  the 
inspector. 

The  third  group  of  specialists  in  public  health  are  those  who  are 
primarily  concerned  with  the  parasitic  enemies  of  man.  In  this 
group  will  be  included  (10)  the  bacteriologist,  and  protozoologist,  and 
(11)  the  entomologist.  These  specialists  pry  into  the  secrets  of  the 
microscopic  world.     Upon  them  depends  the  maintenance  of  a  pure 


14 

water  and  milk  supply.  Through  them  developments  in  the  field 
of  immunology  are  to  be  attained.  The  entomologist  will  deal  wiih 
the  control  of  insect  carriers  of  disease,  and  will  be  particularly  useful 
in  the  Tropics  where  insect  life  abounds. 

The  fourth  group  are  primarily  interested  in  the  social  enyironment 
of  man.  As  has  been  said,  we  are  banning  to  recognize  the  eco- 
nomic and  social  factors  which  play  such  an  important  part  in  the 
causation  of  disease.  These  questions  are  chiefly  the  concern  of 
(12)  the  sociologist  and  the  social  worker.  Included  in  this  field 
also  are  (13)  the  statistician,  who  furnishes  essential  information 
for  the  prosecution  of  a  public-health  campaign,  (14)  the  lawyer,  who 
specializes  in  sanitary  law,  and  finally  (15)  the  expert  in  public- 
health  education.  ''As  the  public-health  campaign  has  become 
more  and  more  consciously  a  campaign  of  education,"  said  Doctor 
Winslow,  'Hhe  larger  State  and  city  departments  have  b^un  to 
employ  specialists  in  the  technique  of  publicity.  Hiis  field  is  certain 
to  grow  and  expand  in  the  near  future.  The  technique  of  lecture 
service  and  the  organization  of  exhibits,  of  motion  pictures,  of  news- 
.  paper  and  other  pubUcity  is  a  technique  which  can  only  be  fully 
mastered  by  one  who  devotes  himself  preeminently  to  this  special 
type  of  service." 

In  this  classification,  no  place  has  been  made  for  the  pubUc^health 
administrator  and  for  the  teacher  in  the  school  of  pubUc-health. 
Doctor  Winslow  feels  that  these  individuals  will  receive  a  basic  training 
in  one  or  another  of  the  specialties  and  gradually  assimilate  through 
experience  or  post-graduate  education  the  various  factors  in  the 
general  problem  with  which  they  must  be  acquainted.  There  is 
need  for  a  special  type  of  training  for  administrative  work  in  the 
public-health  field.  This  may  either  be  superimposed  upon  a  medical 
education  or  develop  as  an  alternative  to  the  usual  last  two  years 
of  work  for  the  medical  degree. 

''The  school  of  public  health,"  said  Doctor  Winslow,  "is  less  a 
parent  stem  from  which  its  various  specialties  branch  ofF  than  a 
finishing  place  at  which  men  trained  in  diverse  fundamental  dis- 
ciplines may  come  to  gain  a  broader  knowledge  of.  the  place  in  this 
field  of  their  own  specialty."  For  some  types  of  workers  specified 
above,  such  training  is  not  essential.  For  the  otJiers,  however,  at 
least  one  year  of  educational  work  in  the  broader  problems  of  sani- 
tation is  necessaiy.  "It  is  for  the  purpose  of  converting  the  physi- 
cian, the  nurse,  the  bacteriologist,  the  social  worker,  the  stati^ician 
into  a  public-health  physician,  a  public-health  nurse,  a  publio-health 
bacteriologist,  a  public-health  social  worker  and  a  public^health 
statistician  that  the  certificate  in  public  health  has  been  created/' 
This  course  will  give  a  broad  view  of  the  entire  field  and  permit 
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additional  specialization  along  the  line  which  the  student  may  desire 
to  pursue. 

In  addition  to  the  certificate  in  public  health,  provision  must  be 
made  for  the  degree  of  doctor  of  philosophy  in  public  health  and  the 
degree  of  doctor  of  public  health.  The  former  is  to  be  open  to  the 
advanced  worker  and  teacher  in  specialized  fields;  the  latter  to  the 
administrator  who  has  received  at  least  two  years  of  post-graduate 
training  following  the  medical  degree.  These  degrees  provide  the 
essential  educational  machinery  necessary  for  the  preparation  of  all 
groups  of  sanitarians  except  perhaps  the  sanitary  inspector.  Thus 
far  training  for  this  group  has  found  no  place  at  all  in  our  educational 
scheme.  As  in  England,  it  can  perhaps  best  be  organized  outside 
the  walls  of  the  university,  in  special  institutions  created  for  the 
purpose. 

A  large  proportion  of  the  public-health  work  of  the  future  will  be 

done  by  local  health  xmits.    This  is  the  agency 

Brown,  N^tlon^  *^«"g^  '^^"^  P^^H*"  ^T^^^  ^  ^"""^^^  ^  *^^  "  "**'" 
Child  Health  mate  consumer.       At  the  present  time  the  character 

kln?of 'menTwill  *"^^  efficiency  of  the  local  health  unit  is  not  such  as 
be  needed  In  the  to  encourage  public  support  and  confidence.  ''  I  be- 
unur '    '^  •  •  *  ^  **  lieve  it  will  be  necessary  for  us,"  said  Doctor  Brown, 

^'to  improve  constantly  the  oharacter  and  efficiency 
of  the  work  of  our  local  health  units." 

''The  most  important  single  factor  required  to  secure  adequate 
health  service  for  local  conununities  is,"  he  continued,  **  a  competent 
sanitarian.  This  particular  health  worker  occupies  a  most  important 
place  in  our  present  plan  of  health  administration.  He  is  the  selling 
and  distributing  agent.  Through  him  must  be  delivered  tio  the  ulti- 
mate consumer  the  accumulated  results  of  research  and  experience. 
Consequently,  the  success  of  our  efforts  tg  improve  the  public  health 
will  be  lai^ely  conditioned  upon  the  character,  training,  and  experi- 
ence of  this  group  of  individuals.  The  type  of  sanitarian  needed  for 
this  task  is  the  general  practitioner  of  public  health." 

The  general  practitioner  of  public  health  needs  a  certain  amount 
of  technical  training.  ''He  should  be  well  groxmded  in  the  basic 
medical  sciences  and  possess  a  knowledge  of  the  elements  of  medicine, 
sundry,  and  pediaMcs.  To  this  must  be  added  a  sound  training  in 
hygiene,  sanitation,  preventive  medicine,  vital  statistics  and  public- 
health  administration.  In  addition  he  needs  a  speaking  acquaintance 
with  all  of  the  specialties  of  public  health.  This  is  his  technical 
equipment." 

Of  equal  importance  is  training  in  what  Doctor  Brown  called 
"social  engineering."  This  is  not  being  provided  at  the  present 
time.     The  worker  in  charge  of  the  local  health  unit  must  be  able  to 
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use  all  the  available  resources,  both  official  and  nonofficial.  Volim- 
taiy  agencies  are  of  tremendous  value,  not  only  in  securing  support 
for  the  work  of  the  sanitarian,  but  also  in  helping  to  translate  into 
permanent  government  machinery  the  newer  ideas  for  the  preserva- 
tion of  health. 

To  quote  Doctor  Brown  again:  "The  successful  leader  in  public 
health  must  by  his  presence  and  personality  be  able  to  influenco 
people.  Armed  with  a  knowledge  of  social  and  political  organiza- 
tion, he  must  be  capable  of  meeting  Government  oflSicials  and  the 
general  public.  This '  necessitates  the  ability  to  speak  effectively 
and  to  exercise  public-health  diplomacy.  Few  trained  sanitarians 
fail  on  account  of  a  lack  of  technical  knowledge;  many  fail  for  the 
lack  of  the  qualities  of  leadership.  It  is  true  that  some  of  these 
skills  and  qualities  are  difficult  to  impart,  but  our  schools  for  training 
sanitarians  should  make  a  serious  attempt  to  solve  the  problem." 

One  type  of  essential  training  remains  to  be  mentioned— practical 
work  in  the  field.  This  subject  will  receive  further  consideration 
later.  It  is  a  point  to  which  considerable  attention  was  devoted 
throughout  the  conference  and  about  which  there  was  at  the  Wed- 
nesday afternoon  round  table  considerable  discussion.^ 

In  the  larger  administrative  tasks  of -public  health  as  in  the  work 
jof  the  local  unit,  the  n^an  needed  is  the  gei^eral  practitioner  of  public 

health.  No  man,  no  matter  how  skilled  in  a  partic- 
Laughlin,  United  ^^^  specialty,  can  aspire  to  the  higher  administra- 
States  Public  tive  positions  unless  he  has  had  a  general  training. 

What  kind  of  men  ^^^  ^^J  ^^^^  t®  hhYe  a  basic  medical  training,  but 
will  be  needed  in  also  he  must  add  to  it  a  general  knowledge  of  every 
tratiTe  tas^f^  *"  P^^^se  of  health  work — epidemiology,  vital  statistics, 

bacteriology,  sanitary  engineering,  child,  mental,  and 
industrial  hygiene,  public-health  administration,  including  business 
methods,  and  public-health  education.  Without  this  general  back- 
ground he  can  not  expect  to  escape  from  his  own  specialty.  A 
highly  specialized  public-health  training  has  serious  limitations  con- 
cerning which  students  in  the  field  should  be  frankly  informed. 

^^The  public-health  administrator  of  the  future  must  be  less  of  a 
policeman  and  more  of  a  statesman  than  the  health  officer  of  the 
past,"  said  Dr.  McLaughlin.  The  police  power  is  a  necessary  founda- 
tion, but  it  is  clear  that  a  significant  reduction  in  morbidity  or  mor- 
tality will  depend  upon  volimtary  cooperation  rather  than  upon 
compulsion.  The  public-health  administrator  must  be  a  business 
man.  He  must  understand  business  methods,  cost  accounting,  and 
budgetary  systems.  "*  *  *  He  must  have  the  vision  to  plan 
and  take  up  promptly  new  lines  of  attack  on  pubUc-health  problems. 

'  See  pp.  31-32. 
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*  *  *  He  must  have  the  wisdom  and  the  courage  to  relegate  to 
other  departments  of  Government  indirect  health  activities  which  do 
not  properly  belong  in  the  health  department,  retaining  through 
cooperation  a  consultant  relation  to  such  work.  He  must  possess 
the  qualifications  of  a  statesman  because  he  will  find  it  necessary  to 
control  and  utilize  all  sorts  of  unofficial,  voluntary  health  agencies 
and  spontaneous  popular  movements.  The  ideal  health  adminis- 
trator will  attempt  to  make  every  citizen  of  the  State  feel  that  he  is  a 
partner  in  the  enterprise  of  public  health  and  an  integral  part  of  the 
public-health  machine." 

How  is  a  man  to  acquire  the  qualifications  necessary  for  a  public- 
health  administrator?  Two  ways  are  possible:  Experience  alone,  or 
training  in  a  school  of  public  health  plus  experience.  The  second 
method  is,  of  course,  superior.  Even  in  the  matter  of  personality, 
training  will  be  of  value.  In  Doctor  McLaughlin's  words,  "Many  of 
the  qualities  which  are  grouped  under  the  rather  indefinite  label, 
personality,  can  be  taught.  Many  faults  of  character  can  be  curbed, 
controlled,  or  eliminated,  and  good  qualities  developed  by  taking 
advantage  of  the  imitative  faculty  of  the  young  and  furnishing  in  our 
teaching  the  proper  models  for  imitation."  Special  public-health 
schools  wiD  be  necessary  for  this  work. 

In  sunmiarizing,  Doctor  McLaughlin  said:  '*The  successful  health 
administrator  of  the  future,  in  addition  to  his  professional  training, 
must  be  a  business  man  and  a  statesman,  and  proficiency  in  these 
two  phases  can  be  acquired  by  proper  courses  of  training  in  our 
schools.  The  qualities  of  a  business  man  will  inspire  confidence  in 
the  legislative  body  which  makes  the  appropriations,  and  the  states- 
manlike qualities  will  enable  him  to  utilize  to  the  be^t  advantage  all 
the  official,  unofficial,  and  voluntary  agencies  engaged  in  public- 
health  activity." 

Notwithstanding  the  remarkable  progress  in  scientific  medicine 
and  other  sciences  connected  with  public  health,  the  need  for  research 
work  in  this  field  continues.  More  and  more  information  is  needed 
if  disease  is  to  be  eradicated.  At  the  present  time  we  are  still  igno- 
rant concerning  some  of  the  most  prevalent  diseases. 

A  special  type  of  person  is  needed  for  research  work.  In  Doctor 
Stimson's  opinion,  the  following  qualities  are  of  importance:  "  (1)  A 

passion  for  that  sort  of  knowledge  which  can  be  ex- 

Dr.  A.  M.  Stlm-  perimen tally  verified;  (2)  an  imagination  which  is 
I.Vb  o  r  a?  o  r*y1   sufficient  to  frame  fruitful  hypotheses — ^not  bizarre, 

^^•L*«^^  J  '  crazy  hypotheses  which  will  use  up  lots  of  time,  but 
mail  will  be  Dfted-  xiij*         •     j.'         i.*i.        i^  j^ 

ed  for  researeh?      ^  controlled  imagination  which  seeks  for  and  form- 
ulates hypotheses  which  are  likely  to  be  fruitful; 
(3)  inventiveness — a  sufficient  inventiveness  to  think  of  ways  of 
working  out  those  problems  which  he  has  framed;  (4)  an  industry 
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which  is  not  to  be  turned  aside  by  failure;  (5)  the  quality  of  scientific 
honesty,  which  is  not  satisfied  with  half  truths  even  if  they  are  of 
immediate  practical  value  and  of  personal  advantage;*  (6)  a  spirit 
of  generous  cooperation  with  other  workers  in  similar  lines.''  The 
achievements  of  the  past  have  been  largely  through  individual  effort. 
The  achievements  of  the  future  will  depend  more  and  more  upon  the 
efforts  of  men  working  from  different  angles  upon  the  same  problem- 

The  training  of  different  groups  of  research  workers  will  vary. 
''The  epidemiologist,"  said  Doctor  Stimson,  "should  have  a  broad 
training  in  general  pathology.  *  *  *  He  should  have  training  in 
economics  and  sociology  and,  lastly,  in  statistical  methods."  The 
clinical  investigator  presents  a  different  problem.  While  it  would 
seem  as  though  an  ordinary  medical  course  should  suffice,  the  facts  of 
the  case  are  that  such  a  course  not  infrequently  destroys  the  qualities 
which  are  necessary  for  successful  research.  The  laboratory  inves- 
tigator need  not  go  to  a  medical  or  public-health  school.  '*The  fun- 
damental sciences  of  physics,  chemistry,  and  biology  will  recruit 
fully  as  many  valuable  workers  as  the  medical  school  or  the  public- 
health  school." 

How  may  the  necessary  qualities  for  research  be  developed  by  edu- 
cational institutions?  At  the  present  time  the  amount  of  specific 
information  to  be  assimilated  by  medical  students  is  so  great  that 
little  time  is  left  for  the  development  of  their  imaginative,  inventive, 
and  reasoning  qualities.  This  pressure  should  be  relieved  perhaps 
by  reserving  more  specialties  for  postgraduate  study.  There  should, 
if  possible,  be  more  general  employment  of  the  inductive  as  opposed 
to  the  didactic  method  of  teachiog.  More  insistence  should  be  placed 
upon  a  thorough  grounding  in  primary  physical  sciences  as  an  en- 
trance requirement.  But  the  development  of  research  workers  will 
depend  far  more  upon  the  native  qualities  of  the  men  attracted  into 
the  public-health  field  than  upon  any  systematic  education  in 
medical  or  public-health  schools. 

In  the  discussion  which  followed,  Dr.  Vernon  Kellogg,  of  the  Na- 
tional Research  Council,  declared  that  while  research  is  the  privilege 
I  .  D  ^^  genius,  it  is  also  open  to  any  man  of  good  intelli- 
Vernon  Kelloggi  gence  and  training.  Others  emphasized  the  im- 
^''  k"  '^ rt^th^'"  portance  of  the  character  and  personality  of  the 
'  '    public-health  worker.    "The  spirit  of  service,  so  well 

typified  by  the  old  coimtry  doctor,  must,"  said  Dr.  A.  T.  McCormack, 
State  health  officer,  Kentucky,  "also  exist  in  the  sanitarian  of  the 
future."  Dr.  M.  P.  Ravenel,  of  the  University  of  Missouri,  was  for 
the  practical  man.  "What  we  need,"  he  said,  "is  a  practical 
man — one  who  combines  fundamental  knowledge  of  these  subjects 


"  Dr.  William  H.  Park,  New  York  City,  who  participated  in  the  discussion  of  this  paper,  felt  that  this 
quality  Is  particularly  important. 
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with  common  sense  and  has  the  ability  to  put  his  knowledge  into 
eflfect.'*  It  is  important  to  remember,  using  Dr.  Ferrell's  words, 
that  *^the  future  of  public  health  in  the  United  States  will  be  merely 
a  reflection  of  the  combined  personalities  and  abilities  of  the  men  and 
women  who  engage  in  the  work." 

IV.  HOW  MAY  MORE  AND  BETTER  SANITARIANS  BE  RECRUITED? 

(Dr.  Victor  C.  Vaughan,  presiding.) 

It  was  the  general  opinion  of  those  attending  the  conference  that  at 
the  present  time  an  insufSicient  number  of  men  of  high  quality  are 
finding  their  way  into  the  public-health  field.  No  matter  how  effec- 
tive and  comprehensive  the  training  provided  in  educational  institu- 
tions, the  result  will  be  comparatively  small  unless  men  of  ability 
are  attracted.     How  may  this  be  done? 

In  attempting  to  find  an  answer  to  this  question,  the  conference 
was  much  interested  in  Dr.  Edwin  O.  Jordan's  paper  detailing  the 

D  Ed  i  o  ^®^^^^^  ^^  ^  questionnaire  which  he  distributed  to 
Jordan,    UnlTer-    the  medical  students  of  four  different  universities. 

rity  of  Chicago:    '<The  questions/'  said  Doctor  Jordan,  ''were  de- 
Reasons  given  for  1  .    t    •  .  .1       .    1     .,  ^ 
not    entering    signed  to  brmg  out  the  student  s  reasons  for  enter- 
schools  of  pub-    ing  a  medical  school  rather  than  a  school  of  public 

health  and  the  reasons,  if  any,  why  public  health 
seemed  unattractive.  Four  hundred  and  sixty-one  replies  were 
received.  One  hundred  and  three  students  stated  that  they  had  at 
some  time  considered  more  or  less  seriously  taking  up  public-health 
work.  The  others  (358),  who  stated  that  they  had  never  been 
attracted  by  and  had  not  seriously  considered  entering  public-health 
work,  gave  a  variety  of  reasons.'^ 

1.  Insufficient  knowledge  of  the  field :  Twenty-three  per  cent  of  the 
358  indicated  that  they  knew  little  about  the  public-health  field,  and 
that  it  seemed  to  them  of  comparatively  little  importance.  '*  I  have 
known  nothing  about  public-health  work,"  wrote  one.  *'I  should 
have  considered  it  probably  seriously  if  I  had  known  anything  about 
it  and  might  have  entered  it  if  it  had  been  brought  to  my  attention. 
I  never  heard  of  a  public-health  school,  although  I  am  a  B.  A.  of  Yale 
and  an  M.  A.  of  Columbia."  *'There  is  no  well-recognized  school  of 
public  health  in  the  United  States,"  stated  another. 

2.  Eighteen  per  cent  of  the  medical  students  indicated  a  desire  for 
personal  contact  with  patients  which  they  believed  was  possible 
more  often  in  medical  than  in  public-health  work.  '^Medicine," 
frankly  stated  one  student,  ^Hhat  is,  general  practice,  gives  the  most 
opportunity  to  enjoy  personality  and  gratify  psychological  curiosity." 

3.  Fifteen  per  cent  of  the  students  indicated  their  hostility  to 
public-health  work  because  of  its  too  frequent  contact  with  politics. 
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'^Public-health  work/'  said  one,  ''is  in  the  hands  of  politicians  rather 
than  of  medical  men  who  are  actuated  by  idealistic  motives/^ 
''Politics  play  too  large  a  part,  not  only  in  obtaining  jobs,  but  in 
prosecuting  any  project,"  declared  another. 

4.  The  question  of  remuneration  is  mentioned  in  a  surprisingly 
small  number  of  cases  (nine  per  cent) .  Two  quotations  may  be  given. 
"The  remuneration  for  a  man  who  has  spent  nine  or  more  years  in 
preparation  is  inadequate  in  public  health."  "The  compensation  in 
medical  practice  bears  some  relation  to  your  ability." 

5.  Nine  per  cent  of  the  students  find  the  tendency  toward  bureau- 
cracy in  public-health  work  distasteful.  Many  were  apparently 
soured  by  their  experience  in  the  Army  during  the  War.  "There  is 
always  a  suspicion  of  dulling  the  initiative  in  any  Government  posi- 
tion— saw  too  many  Regular  .Army  medical  men  during  the  War." 
"  I  prefer  independence  rather  than  the  hierarchy  of  the  Public  Health 
Service.  In  other  words  I  endured  the  life  (as  private)  in  the  Army 
as  a  wartime  duty  and  would  not  look  forward  to  a  lifetime  of  always 
recognizing  a  superior  oiKcer  and  being  forced  to  'drive'  subordi- 
nates." 

Some  of  the  students  feel  that  public-health  work  is  simply  a 
branch  of  medicine,  and  that  it  is  part  of  the  duty  of  the  practicing- 
physician.  In  the  opinion  of  one  student,  "  Public  health  is  at  present 
a  branch  science  of  medicine.  The  medical  student  receives  nearly- 
all  of  the  training  that  a  public-health  student  receives  and  much, 
more.  In  an  ideal  state  the  medical  man  should  be  a  public  official 
and  public-health  officers  should  be  medical  men  who  have  specialized 
in  public-health  work." 

Other  students  do  not  hold  public-health  work  and  workers  in 
high  esteem.  "I  never  heard  of  a  school  of  public  health  that  I 
would  be  willing  to  graduate  from,"  wrote  one.  "The  medical 
profession  does  not  itself  take  public  health  and  preventive  medicine 
seriously.  This  is  just  as  true  at  Harvard  as  elsewhere."  "No 
physician  with  the  ability  to  practice  medicine  would  want  to  go  into 
public  health  where  the  services  can  be  competently  performed  by 
any  good  bacteriologist  or  laboratory  technician  who,  with  the  help 
of  a  small  office  force,  can  get  out  a  voliune  of  vital  statitstics  per 
annum." 

The  conclusions  from  this  study  may  be  briefly  summarized: 

1.  Many  medical  students  are  insufficiently  informed  concerning 
the  nature  and  opportunities  of  public-health  work.  They  are 
ignorant  alike  of  the  extent  of  the  field  and  of  the  facilities  existing 
for  training. 

2.  Some  students  who  are  attracted  to  this  field  are  deterred  by 
fear  of  political  interference,  inadequate  remuneration,  and  distaste- 


21 

ful  living  and  working  conditions.  None  of  these  objections  are 
fundamental.    They  may  be  and  must  be  corrected. 

The  preceding  report  of  the  reasons  given  by  medical  students  for 
not  entering  schools  of  public  health  and  public-health  work  should 

be  a  very  valuable  guide  in  any  program  for  making 

F6?reil 'liUerna-  *'^®  career  of  the  sanitarian  more  attractive.  The 
tional '  Health  working  conditions  of  the  pubUc  health  worker  must 
the  caV<^r*^of  the  ^®  improved.  "  This  will  mvolve,"  said  Doctor  Fer- 
sanitarian  be  rell,  ''the  education  of  the  public,  of  our  legislative 

SactlTe"'*^'*    **"  '^^^i®®  ^^^  ^^  many  of  the  teaching  and  practicing 

members  of  the  medical  profession."    Such  educa- 
tion should  include  the  following  points : 

1.  Preventive  medicine  must  be  recognized  as  a  distinct  profession. 
It  should  be  understood  that  a  health  officer  requires  special  training; 
that  a  medical  education  alone  will  not  suffice.  Only  trained  sani- 
tarians should  be  engaged  as  health  officers  and  the  qualifications 
required  should  be  such  as  to  limit  appointees  to  this  group. 

2.  The  people  should  be  acquainted  with  the  striking  achievements 
of  preventive  medicine.  Concrete  examples  of  what  has  been  accom- 
plished should  be  used  to  drive  the  lesson  home  to  the  people.  To 
use  Doctor  Ferrell's  words,  "  When  the  public  is  thoroughly  informed 
as  to  the  benefits  attending  the  successful  application  of  preventive 
medicine,  and  realizes  the  extent  of  the  training  that  is  requisite  for 
such  application,  there  is  no  question  but  that  it  will  insist  upon 
conditions  of  public-health  service  be^ng  made  at  least  as  attractive 
as  in  corresponding  professions  such  as  law,  medicine,  or  engineering. 
*  *  *  It  will  realize  that  the  work  will  attract  the  best  type  of 
young  men  and  young  women  when,  and  only  when,  the  field  is  free 
from  harmful  political  influence  and  when  there  is  reasonable  pros- 
pect that  appointment,  compensation,  and  tenure  will  be  based  upon 
merit  alone."  In  order  to  remove  public-health  positions  from 
politics,  Doctor  Ferrell  suggested  that  nonpartisan  boards,  such  as  now 
in  charge  of  our  educational  systems,  should  be  established  for  public 
health.  ''With  such  a  board,"  he  said,  "there  is  less  danger  that 
the  changing  fortunes  of  political  parties  will  cause  competent  work- 
ers to  lose  their  positions  or  be  neglected  in  the  matter  of  promotion." 

3.  Health  work  must  be  made  efficient.  "  Unless  efficient  service  is 
rendered,  it  is  not  reasonable  to  expect  that  funds  will  continue  to 
be  supphed  or  that  satisfactory  conditions  of  service  will  continue  to 
be  maintained.  *  *  *  if  the  health  officer  is  to  command  the 
support  of  professional  men,  his  scientific  procedure  must  be  sound; 
if  business  men  are  to  respect  him,  his  efforts  must  be  productive  and 
his  methods  neither  wasteful  not  extravagant.     Where  convincing 
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demonstrations  have  been  conducted,  the  public  has  shown  a  willing- 
ness to  give  the  health  officer  a  generous  backing  to  carry  out  his 
policies." 

4.  The  opportunities  for  research  and  investigation  should  b© 
multiplied.  To  many  students,  especially  those  of  highest  caliber, 
much  of  the  attractiveness  of  a  profession  depends  upon  the  possi- 
bilities for  research  work.  Where  the  possible  achievements  for 
research  are  large,  as  in  the  public-health  field,  there  is  a  particular 
desire  for  this  opportunity. 

If  these  steps  are  carried  out,  if  the  public  realizes^  that  preventive 
medicine  is  a  distinct  professional  field  for  which  our  medical  schools 
at  present  fail  to  supply  the  requisite  training,  if  the  value  of  public- 
health  service  is  recognized  and  freed  from  harmful  political  influ- 
ences, if  the  efficiency  of  public-health  activities  is  convincingly 
demonstrated,  leading  to  a  more  generous  compensation  scale,  and  if 
the  opportunities  to  participate  in  broadening  the  horizon  of  our 
knowledge  of  preventive  medicine  and  its  effective  application  are 
increased,  a  sufficient  number  of  high-grade  sanitarians  should  easily 
be  recruited. 

In  the  discussion  which  followed  Doctor  FerrelUs  paper,  Dr.  Frank 
J.  Goodnow,  president  Johns  Hopkins  University,  declared  that  in 

order  to  change  the  attitude  of  the  public  toward 
Prank" j!  ^Good-  public-health  work  four  things  must  be  done:  (1) 
now  and  Dr.  L.  L.  Public-health  administration  must  be  more  effici- 
ums  en.  ently  oi^anized.     (2)  Public-health  practice  must 

be  made  sound.  In  the  past  too  many  false  steps  have  been  taken. 
(3)  The  character  of  the  public-health  officers  must  be  given  careful 
attention.  (4)  The  demands  for  social  protection  and  for  individual 
rights  and  freedom  must  be  reconciled.  '*  I  feel  very  strongly,"  he 
said,  ''  that  a  large  part  of  this  problem  can  only  be  solved  after  we 
have  solved  the  administrative  side  of  it.'^ 

Dr.  L.  L.  Lumsden,  of  the  United  States  Public  Health  Service, 
made  three  suggestions  regarding  the  supply  of  sanitarians.  (1)  He 
would  have  the  local  health  officer  realize  to  a  greater  extent  the  value 
of  the  work  he  is  doing.  (2)  He  would  lead  people  generally  to  a 
greater  appreciation  of  the  services  rendered,  and  thus  secure  a  higher 
standard  of  compensation.  (3)  He  would  spread  the  idea  that 
through  public-health  work  a  man  may  render  the  very  highest  type 
of  patriotic  service. 

As  will  be  seen,  this  subject  was  given  further  attention  at  the 
round-table  discussion.* 

»  Pages  33-34. 
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y.  HOW  SHALL  THE  SANITARIANS  OF  THE  FUTURE  BE  TRAINED? 

(Dr.  Hugh  Cabot,  presiding.) 

Having  considered  the  kind  of  sanitarians  needed  and  ways  in 
iwrhich  more  and  better  sanitarians  may  be  recruited,  the  conference 

directed   its   attention   to   the   practical   question: 

bo^'bnirenity  of  ^^^  ®^^  ^^^  sanitarians  of  the  future  be  trained  t 
Michigan  Medical  ''Obviously/'   stated  Doctor  Cabot,    ''the   simple 

•School,  Chair-  development  of  desires  and  the  necessities  of  a  situa- 
man.  ,         *^  •         mi      •  i  • 

tion  do  not  get  us  very  far.     The  miportant  thing 

is  for  us  to  say  what  beginnings  can  be  made,  what  possibilities 

there  are  of  laying  a  foxmdation  for  the  desirable  things   which 

have    been    suggested.     After    all,    these    efforts   must    be   made 

through  the  established  lines  of  communication,  through  machinery 

which  exists.     It  is  probably  not  desirable  to  set  up  new  machinery. 

It  is  certainly  not  likely  to  be  possible,  and  it  therefore  comes  down 

to  a  question  of  what  uses  can  be  made  of  existing  machinery  and  how 

those  charged  with  the  broad  questions  of  education  are  going  to  take 

up  their  task." 

What  may  the  universities  of  the  United  States  do  through  their 

various  colleges  to  meet  the  demand  for  more  and  better  trained 

sanitarians?    "In  a  sense,"  said  President  Angell, 

Angin^^Y^rv^'  ''^^^y^  ^^^  ^^  everything.    The  only  aspect  they 
Tcralty:     What  can  not  handle  is  what  may  be  called  field  service, 

iri tlM ^^ to'oLeet  ^^^^^  ^  *'^®y  ^^^  ^^  ^^  ^  furnish  guidance  and 
the  need  for  more  suggestions." 

^ta^t^riinsf^'       "Possibly  not  the  least  of  the  services  which 

universities  can  render,"  continued  Doctor  Angell, 
is  to  be  found  in  a  broader  emphasis  on  their  part  upon  the 
character  and  extent  of  the  demand  for.  men  in  public-health 
work.    *    *    * 

"It  is  reasonable  to  believe  that  at  present  university  men  are 
quite  inadequately  informed  regarding  the  opportunities  open  to 
sanitarians  and  public-health  workers.  As  a  result  relatively  fewer 
students  give  serious  consideration  to  this  calling  in  choosing  a  career 
than  might  well  be  the  case.  Medical  students,  to  be  sure,  are  apt  to 
have  some  knowledge  of  this  field,  but  as  a  general  rule  their  informa- 
tion is  fragmentary  and  oftentimes  far  from  correct.  This  fact, 
together  with  a  frequently  unsympathetic  attitude  on  the  part  of 
their  instructors  and  the  belief  that  the  financial  and  professional 
rewards  are  unsatisfactory,  serves  to  discourage  any  possible  disposi- 
tion on  their  part  seriously  to  consider  this  calling.  It  is  a  common 
shortcoming  of  our  American  colleges  and  universities,  which  many 
of  them  are  attempting  to  overcome,  that  they  give  their  students  so 
meager  and  so  unreliable  guidance  concerning  the  choice  of  a  vocation. 
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The  failure  to  do  this  in  the  case  of  the  work  of  the  sanitarian  is  there- 
fore but  one  instance  of  a  general  defect  which  can,  however,  as  re- 
gards this  special  field,  be  rapidly  overcome  by  a  moderate  amount  of 
judicious  effort. 

''  Perhaps  the  most  urgent  inmiediate  need  is  a  fairly  sharp  defini- 
tion of  the  standards  to  be  upheld  in  public-health  work,  both  as 
regards  the  personal  qualifications  of  those  who  should  be  permitted 
to  enter  upon  it  and  as  concerns  the  professional  training  to  be  re- 
quired. If  clean-cut  standards  and  qualifications  can  be  estabUshed, 
it  may  be  confidently  expected  that  medical  men  in  particular  and  the 
thoughtful  pubhc  in  general  will  come  to  accord  a  position  of  respect 
and  confidence  to  this  relatively  new  profession  which  at  present  it 
does  not  imiformly  enjoy. " 

In  providing  training  for  a  public-health  career  within  the 
university  there  will  be  need  for  a  considerable  amount  of  coopera- 
tion between  various  departments.  It  should  be  practicable  even  in 
institutions  in  which  a  separate  department  of  public  health  is  im- 
possible to  provide  a  considerable  amount  of  the  necessary  training. 
Such  training  may,  indeed,  be  in  large  measure  of  a  preliminary 
character,  a  foundation  for  subsequent  attendance  at  a  specialized 
public-health  school.  Many  of  the  small  colleges  through  the  country 
can  provide  this  preliminary  training.*® 

It  was  Doctor  Angell's  belief  that  the  first  two  years  of  the  ordinary 
college  course  would  require  very  little  modification  in  order  to  provide 
a  suitable  foundation  for  public-health  training.     He  suggested,  how- 
ever, "a  conspectus  course  "dealing  with  social  organization  and  social 
problems.    This  would  have  two  purposes :  To  acquaint  students  with 
the  social  and  economic  problems  which  are  inextricably  bound  up 
with  the  problem  of  public  health  and  to  give  them  what  may  be  called 
a  social  point  of  view.     While  the  physician,  as  generally  conceived, 
looks  at  things  from  an  altogether  individual  point  o 
health  worker  must  constantly  keep  in  mind  the  welfarS 
social  unit.    A  course  such  as  that  proposed,  early  in 
would  at  least  introduce  this  point  of  view. 

In  the  case  of  the  premedical  subjects,  it  may  be  desirable  to  provide 
that  they  be  presented  as  far  as  possible  from  the  pubhc-health  point 
of  view.  This  can  not  be  demanded,  but  must  be  secured  by  coopera- 
tion with  the  departments  concerned.  In  most  cases  a  duplication  is 
unjustifiable. 

"There  is  a  considerable  body  of  thoroughly  solid  technique  % 
connected  with  the  field  of  applied  psychology,"  said  President  Angell  r 
"which  can  be  made  of  distinct  significance  in  connection  with  a 
public-health    program.     Some  familiarity,   both   theoretical   and 

M  "  Every  university  and  every  coUege  in  this  land/'  aaid  Dr.  Victor  C.  Vaugban  In  the  dlaciuaiQQ  "i. 
already  fitted  to  make  men  competent  to  do  work  along  some  of  these  lines/'  ' 
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practical,  with  the  methods  of  identifyiag  subnormal  mental  stock, 
some  familiarity  with  the  technique  of  the  classification  of  personnel 
in  its  relation  to  both  educational  and  industrial  processes  will  be  of 
substantial  value."  Doctor  Angell  briefly  alluded  to  the  great  op- 
portimities  for  the  application  of  psychological  pnnciples  in  the  field 
of  popular  instruction  concemmg  health  matters,  a  subject  touched 
upon  at  an  earlier  session  of  the  conference.  This  instruction  can 
not  be  given  in  a  scientific  manner  unless  the  principles  of  psychology 
are  applied. 

It  is  clear  that  the  relations  between  the  program  of  public-health 
training  and  the  program  of  medical  training  must  be  very  close. 
In  Doctor  Angell's  opinion  there  are  a  number  of  good  reasons  for 
urging  that  the  professional  sanitarian  or  public-health  officer  should 
hold  a  medical  degree. 

In  conclusion  he  said:  '^  Viewing  the  situation  as  a  whole,  it  would 
appear  that  the  great  body  of  the  training  material  required  for 
meeting  the  demands  of  any  of  the  ideals  now  entertained  for  public- 
health  workers  could  be  met  by  the  larger  universities  which  have 
engineering  schools  and  medical  schools.  Not  a  little  of  the  training 
now  offered  is  directly  and  immediately  available,  and  most  of  the 
rest  could  be  obtained  by  reasonable  and  moderate  changes  in  the 
present  courses  of  study  offered.  In  a  few  instances  there  will  be 
the  need  of  introducing  outright  new  work,  and  from  beginning  to 
end  there  will  be  the  necessity  of  animating  the  entire  program  with 
the  professional  spirit  of  public  service.  Even  though  the  sanita- 
rian enter  the  employ  of  a  private  corporation,  the  work  required 
can  not  be  successfully  accomplished  in  any  spirit  except  that  of  a 
large  regard  for  the  general  public  welfare.  Carried  on  in  such  a 
spirit  surely  there  are  few  professions  open  to  the  young  men  of  to-day 
that  hold  out  more  of  stimulation  and  inspiration  to  bring  to  the 
service  of  the  community  the  best  powers  of  trained  intelligence 
and  modem  science. ' ' 

It  is  to  be  expected  that  there  will  be  a  considerable  increase  in 
the  number  of  schools  of  public  health  in  the  future.    While  univer- 

sities  may  provide  considerable  training  through  the 
Whipple,  "^Har-  coordination  of  courses  already  existing  in  the  cur- 
Tard  ITnirerslty:  riculum,  a  special  school  will  be  necessary  for  more 
rteulum^^  for  "'•  advanced  work.  Doctor  Whipple  declared  that  two 
school  of  public  types  of  training  corresponding  to  the  different  types 

of  workers  must  be  provided.  In  the  first  place  op- 
portunity must  be  given  for  students  to  specialize  in  various  fields 
of  public^health  work  in  which  special  training  is  not  offered  else- 
where.   This  is  so  obvious  as  not  to  require  further  elucidation. 

The  second  function  of  the  public-health  school  is  to  provide  men 
for  administrative  positions.    Here  a  ^'broader  and  more  imiform 
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training  in  the  interest  of  cooperative  effort,  and  in  order  that  uni- 
formity  of  administration  may  result  in  better  enforcement  of  public- 
health  laws  and  regulations/'  is  needed.  The  public-health  admin- 
istrator must  have  the  ability,  quoting  Doctor  Whipple,  "to  view 
the  conmiunity  as  a  whole,  to  visualize  community  health  from  sta- 
tistical data,  to  think  in  terms  of  the  mass  instead  of  the  individual,, 
to  estimate  quantitatively  the  effect  of  environmental  conditions, 
and  to  appraise  the  benefits  to  be  derived  from  expenditures  of 
money  for  public-health  purposes.''  This  ability  m'ay  be  developed 
by  the  school  of  public  health  to  a  certain  extent  through  special 
courses.  More  than  this  is  needed  however.  '^Unless  the  spirit 
which  pervades  a  school  of  public  health  is  different  from  that  which 
exists,  and  which  should  exist,  in  a  medical  school,  it  will  prove  to  be 
a  useless  addition  to  our  educational  institutions.  Physicians  should 
be  trained  for  personal,  individual  service;  health  officers  should  be 
trained  for  community  service.  *  *  *  The  spirit  of  the  school 
and  the  controlling  desires  of  its  dominating  instructors  are  far  more 
important  than  any  program  of  studies  and  should  receive  first 
attention.  The  studies  pursued  in  a  school  of  public  health  should 
be  so  chosen  and  apportioned  as  to  time  that  the  students  will 
acquire  this  spirit  of  community  health." 

Professor  Whipple  was  of  the  opinion  that  the  apportionment  of 
time  for  different  subjects  should  depend  upon  their  difficulty  and 
not  upon  their  relative  importance  in  after  practice.  Experience 
has,  he  believes,  revealed  that  statistics,  sanitation,  and  laboratory 
courses  are  particularly  difficult  for  the  man  who  specializes  in  pub- 
lic health.  He  would,  therefore,  devote  a  rather  lai^e  amount  of 
time  to  these  studies. 

The  importance  of  personal  contacts  was  emphasized.  A  te^cher^ 
such  as  the  late  Professor  Sedgwick,  who  will  inspire  the  students,  is 
necessary  in  every  school  of  public  health.  It  makes  little  difference 
what  subjects  he  teaches;  all  should  have  the  opportunity  to  come 
under  his  influence. 

There  is  considerable  danger  in  the  program  of  a  school  of  public 
health  as  in  a  school  of  medicine  to  crowd  the  students.  *'  Whatever 
course  we  lay  out  for  the  student,"  said  Professor  Whipple,  *'let  us 
not  make  it  a  race  course.  At  least  a  tenth  of  the  student's  time 
should  be  left  free  for  the  studies  of  his  own  choosing." 
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The  following  program  for  a  one-year  course  may  be  suggested: 

First  term: 

Laboratory  oouraee —  Per  cent. 

Bacteriology 26 

Sanitary  diemistry  and  biology 25 

Lectures  chiefly — 

Vital  statistics 20 

Hygiene 10 

Law  and  legislation 10 

Elective 10 

Seomd  term: 

Labomtory  courses — 

Applied  hygiene 25 

Epidemiology 25 

Lectures  chiefly — 

Preventive  medicine 20 

Sanitary  engineering 10 

Public-health  administration 10 

Elective ! 10 

As  will  be  seen,  there  are  five  leading  subjects,  each  of  which  is 
carried  throughout  the  year:  Hygiene,  sanitation,  preventive  med- 
icine, statistics,  and  public-health  administration.  Courses  involving 
laboratory  work  should  be  conducted  on  the  intensive  plan.  Prob- 
ably about  half  the  time  would  be  spent  in  the  laboratory. 

No  academic  training  will  adequately  prepare  a  student  for  a 
career  in  public  health.  Practical  experience  in  the  field  is  essential. 
This  point  was  touched  upon  by  a  large  number  of  speakers  at  the 
conference  and  a  considerable  number  of  practical  suggestions  were 
made."  Doctor  Whipple's  contribution  was  the  suggestion  that  a 
sanitary  survey  is  an  excellent  means  of  rounding  out  a  course.  This 
should  be  done,  in  his  opinion,  after  the  year's  work  and  not  during 
the  term,  when  the  student  is  very  busy  with  his  regular  studies. 
To  carry  on  such  a  survey  during  the  term  is  to  deprive  the  student 
of  practically  all  his  leisure  time. 

The  danger  of  standardizing  the  curriculum  of  pubhc-health  schools 
was  mentioned  by  Professor  Whipple.  Doctor  Rosenau  has  stated 
it  in  this  way;**  ''While  a  certain  amount  of  academic  authority  is 
desirable,  especially  with  reference  to  requirements  for  degrees,  on 
the  other  hand,  it  would  be  a  serious  mistake  to  provide  for  a  fixed 
system  of  curricula  and  degrees  that  would  force  health  education 
into  rigidity.  The  present  status  calls  for  freedom,  elasticity,  and 
individuaUty.  The  method  of  training  health  officers  seems  well 
crystallized  out  of  our  short  experience,  but  we  should  take  the 
attitude  that  the  best  method  is  still  to  be  discovered." 

usee  pp.  31-82.  "See  p.  5. 
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This  point  was  emphasized  a  number  of  times  during  the  con- 
ference.   Dr.  Victor  C.  Vaughan,  of  the  National 
V ?^"?*r'*"  ^'^".  I^®search  Coimcil,  said:  ''If  we  are  going  to  stand- 
Taughan,  Dr.  A.  ardize   public-health   courses   in  this  country,  lay 

Annl«^Ooodi1ch''  down  cast-iron  rules  that  a  man  must  do  this  and  a 

man  must  do  that  before  he  can  occupy  a  position 
as  health  officer,  then  we  are  doing  harm." 

One  group  of  sanitarians  whose  training  had  been  n^ected  by 
previous  speakers  was  discussed  by  Dr.  Annie  Goodrich,  Teachers's 
College,  Columbia  University.  The  nurse  and  nutrition  worker  both 
occupy  very  important  places  in  any  comprehensive  scheme  for  the 
improvement  of  public  health.  Above  all  else  the  nurse  is  a  teacher. 
''She  must,"  said  Doctor  Goodrich,  "teach  the  people  with  whom 
she  comes  into  contact  the  causes  of  disease  and  how  disease  may 
be  avoided.  She  is  the  most  important  connecting  link  between  the 
expert  specialist  on  the  outside  and  the  family  on  the  inside."  More 
and  more  college  women  must  be  encouraged  to  enter  this  field. 
"There  should  be,"  continued  Doctor  Goodrich,  "not  less  than  two 
years  in  college  for  the  nurse  or  nutrition  worker." 

Contmuing  the  discussion,  Prof.  Alexander  C.  Abbott,  of  the 
University  of  Pennsylvania,  told  of  his  practical  experience  in  coordi- 
nating the  different  departments  of  the  university  for  the  preparation 
of  sanitarians.  He  began  this  effort  as  far  back  as  1906.  It  was  not  a 
simple  or  easy  process.  Nevertheless,  he  did  succeed  in  arranging 
a  fairly  coordinate  course  which  has  been  improved  from  year  to  year. 
Doctor  Abbott  felt  that  this  plan  might  be  adopted  in  a  much  larger 
number  of  smaller  colleges  than  have  up  to  the  present  time  given 
the  matter  any  attention.  He  recognized,  however,  a  considerable 
disadvantage  in  that  the  coordination  does  not  create  the  best  sort 
of  atmosphere  for  pubhc-health  training. 

An  entirely  different  problem  from  that  of  the  preparation  of  new 
workers  for  careers  in  public  health  is  the  problem  of  the  education 

of  the  partially  trained  sanitarian  now  employed. 

kins*  *^^e8te/n  ^^^  *^®  extremely  rapid  expansion  of  the  public- 
Eeserve  UnlTer-  health  field  which  has  been  discussed  and  the 
tlon*  ''?th?*Dar-  P^^^pect  of  continuing  expansion  in  the  future,  it 
tially  trained  will  be  necessary  for  the  worker  in  this  field  to  be 

ernDtored^     ^^^  ^^  ^^®  watch  constantly  for  new  information  and 

training.  To  quote  Doctor  Perkins:  "This  is  not 
merely  a  very  pressing  need  of  to-day,  it  is  need  which  will  con- 
tinue. No  man  who  is  worthy  of  his  hire  will  ever  feel  satisfied  no 
matter  where  he  has  obtamed  his  preliminary  traming.  He  wiU  want 
more  training;  want  to  get  further  advancement." 

Unfortunately  there  are  several  obstacles  to  the  education  of  the 
partially  trained  sanitarian.    The  first  is  the  attitude  of  the  indi- 
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v^iidual  himself.  As  Doctor  Perkins  eflfectively  phrased  it,  "There 
arid  many  men  who  do  not  appreciate  that  they  do  not  know  as  much 
as^  they  might  know  if  they  knew  more,  and  these  men  will  not  come 
forward  and  clamor  for  instruction/'  A  still  greater  difficulty  is 
lack  of  time.    In  some  way  or  another  provision  must  be  made  so 

that  an  official  who  desires  to  take  time  for  special  training  may 

receive  a  leave  of  absence. 

Three  distinct  methods  of  further  training  are  possible: 

1.  The  brief  institute. 

2.  The  university  course  of  longer  duration  in  connection  with  a 
school  of  hygiene,  or  a  department  of  hygiene  and  preventive  medicine. 

3.  The  correspondence  course. 

The  institute  usually  lasts  about  a  week  and  may  be  held  in  almost 
any  city.  Its  staff  is  made  up  of  a  combination  of  local  health 
officials  and  a  peripatetic  group  of  experts.  The  great  disadvantage 
of  this  method  is  the  high  concentration  of  the  work  given.  ''It  is 
hard  for  the  human  mind/'  said  Doctor  Perkins,  "  to  absorb  a  laige  ' 
amount  of  material  in  a  limited  period,  and  there  is  great  lack  of  time 
for  the  demonstrations  and  visits  to  installations  which  are  so  helpful 
in  study." 

Doctor  Perkins  himself  feels  that  the  second  alternative — the 
longer  course  in  connection  with  the  department  of  hygiene  of  a 
imiversity — is  most  promising.  It  will  have  capable  teachers  and 
excellent  facihties.  It  will  be  possible  to  limit  closely  the  number 
of  subjects  taken  up  at  a  single  time.  Of  course,  comparatively  few 
imiversities  are  in  a  position  to  offer  this  work,  but  the  success  of 
similar  courses  for  medical  men  seems  to  justify  the  application  of 
this  method  to  the  public-health  field  wherever  possible. 

The  correspondence  course  is  usually  under  State  control  and  is 
less  expensive.  It  permits  uniformity  of  teaching.  The  lack  of 
personsJ  contact  is,  however,  a  serious  disadvantage  and  this  alterna- 
tive should  be  employed  only  as  a  last  resort.  Under  the  present 
circumstances  it  would  be  best  to  make  use  of  all  three  alternatives. 

If  the  longer  course  in  connection  with  universities  is  to  be  success- 
fully developed,  two  steps  must  be  taken.  Public  authorities  must 
be  educated  to  an  appreciation  of  the  value  of  such  courses  to  the 
efficiency  of  their  public-health  department.  They  must  realize  the 
necessity  of  granting  a  leave  of  absence  to  their  workers  for  this 
purpose.  The  second  necessity  is  financial  assistance  to  the  univer- 
sity departments  undertaking  the  work.  The  present  staffs  can  not 
be  expected  to  assume  this  additional  burden  without  being  relieved 
of  more  routine  matters. 

Cooperation  between  the  university  department  of  hygiene  and 
the  local  health  department,  in  Doctor  Perkins'  opinion,  would  offer 
mutual  benefits.     If  the  university  is  to  secure  assistance  from  the 
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municipality  in  the  practical  training  of  its  students^  it  should  le 
ready  to  offer  something  in  return.  For  instance,  its  library  f acilitieB 
should  be  made  available  to  all  workers  of  the  health  department.  It 
should  do  more  than  this;  it  should  stimulate  the  use  of  those 
facilities.  Considerable  success  has  attended  efforts  in  this  direction 
in  Cleveland. 

The  discussion  of  these  papers  on  the  training  of  sanitarians  was 
led  by  two  experienced  health  officers,  Dr.  Eugene  R.  Kelley,  of 
Massachusetts,  and  Dr.  S.  J.  Crumbine,  of  Kansas. 

Doctor  Kelley  introduced  himself  as  a  horrible  example  of  the 
health  officer  without  a  technical  training.    He  deckffed,  however, 

that  he  had  graduated  from  the  ''university  of 
Bueene  Kelley  ^^d  knocks  in  public  health,"  wliich  provides 
and  Dr.  S.  /.  training  which  is  perhaps  more  important  than  the 
rum    ne.  technical  training  of  a  school  of  public  health.    In 

some  respects  technical  training  is  a  disadvantage.  It  prevents  one 
from  ''rushing  in  where  angels  fear  to  tread."  Doctor  Kelley 
vigorously  opposed  any  extension  of  the  English  system  of  state 
medicine  to  this  country.  "  I  deprecate  efforts  to  get  more  physicians 
working  for  the  State,"  he  said. 

The  training  of  the  part-time  public-health  officer  should  receive 
more  attention,  in  Doctor  Crumbine's  opinion.  He  told  of  the 
efforts  in  this  field  which  had  been  made  in  Kansas.  Each  year  the 
county  health  officers  are  brought  together  for  a  week  of  instruction, 
which  gives  them  a  better  idea  of  the  modem  public-health  movement. 
They  in  turn  help  to  educate  their  constituencies.  This  is  of  great 
importance  in  these  days  when  the  reduction  of  governmental 
expenditure  is  so  generally  demanded. 

VI.  ROUND  TABLE. 

(Frank  J.  GcNxlnow,  preeiding.) 

An  opportunity  was  given  in  the  round  table,  conducted  by  Presi- 
dent Frank  J.  Goodnow  of  Johns  Hopkins  University,  for  a  general 
discussion  of  questions  which  had  developed  at  the  earlier  sessions. 
The  first  question  proposed  for  consideration  was:  How  may  the 
school  of  public  health  provide  for  its  students  experience  in  practical 
health  work  ?  Or,  as  Doctor  Goodnow  preferred  to  state  it:  How  can 
the  health  departments  in  which  the  practical  work  is  done  cooperate 
with  the  school  of  public  health  in  providing  opportunities  for  prac- 
tical work  for  the  students  ?  This  question  was  mentioned  by  several 
speakers,  but  by  bringing  it  forward  for  general  discussion  a  considera- 
ble number  of  practical  suggestions  were  secured. 
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Several  of  the  speakers  called  attention  to  the  possibility  of  the 
cooperation  of  municipal  or  local  health  departments.     ''I  should 

say/'  said  Doctor  Emerson, ''  that  it  is  as Indispensa- 

ermm  ^w^York"  ^^®  ^^^  *  school  offering  a  course  in  pubhc  health  to 

have  a  section  of  the  city  and  rural  community  to 
study  for  its  laboratory,  its  training  ground,  and  its  clinic  as  it  is  for 
the  imiversity  medical  school  to  have  its  hospital  to  teach  diagnosis  of 
the  individual  sick.  Universities  should  at  once  busy  themselves  by 
making  an  affiliation  with  the  health  officer  of  the  city  in  which  they 
are  located."  Doctor  Emerson  told  of  what  has  been  accomplished 
at  Western  Reserve  University  in  Cleveland.  There  one-eighth  of 
the  city  is  set  apart  as  the  university  district.  The  community  bene- 
fits from  the  volimtary  service  which  is  provided  and  the  students 
get  practical  training. 

The  Public  Health  Service  as  a  possible  training  ground  for  workers 
was  suggested  by  Doctor  White  among  others.  "If  there  were  any 
Whit  resolutions  to  be  offered  by  this  body,"  he  said, 
National  Tuber-  "I  would  suggest  this:  That  the  Pubhc  Health 
eulosls  Assocla-  Service  take  students  at  the  expense  of  the  organiza- 
tion which  has  these  students,  either  in  the  imiversity 
or  under  employment,  into  active  fields  of  work  for  intensive  study 
and  practical  training.''  State  organizations  could  do  likewise. 
Earher  in  the  conference,  Dr.  M.  P.  Ravenel  had  said:  ''We  have 
in  our  Pubhc  Health  Service  the  largest  and  best  trained  body  of 
sanitarians  in  the  world,  engaged  in  pubhc-health  activities  of  every 
sort.  Surely,  some  plan  can  be  formulated  by  which  students  can  be 
placed  in  different  divisions  of  the  service  for  practical  training." 

An  obstacle  to  this  form  of  training  was  mentioned  by  Doctor  Snow. 

He  declared  that  there  are  plenty  of  opportunities  for  the  health  officer 

wiiu       F   ^^  individual  who  is  in  a  position  ta  finance  himself 

Snow,  American  during  the  period  of  practical  training.     Difficulty 

Soeiml  Hy^ene  arises  when  it  is  necessary  to  secure  a  leave  of  absence 
Assoelatlon.  ^  i        i       ^  i        xx  -i  i      ^ 

for  a  man  already  at  work.     It  was  mipossible,  for 

instance,  for  the  State  of  Louisiana  to  send  men  to  San  Francisco  for 
training  in  fighting  plague  because  no  salary  or  even  expenses  could 
be  paid  to  a  man  who  was  outside  the  State.  The  only  way  in  which 
this  obstacle  may  be  overcome  is  through  a  process  of  public  educa- 
tion. 

Doctor  Carter  mentioned  some  of  the  work  which  the  United 
States  Public  Health  Service  has  already  done  in  this  field.     In 

'  malaria  control  it  has  been  the  practice  to  take  on 
ter,  '  United  men  from  different  States  for  a  limited  period, 
States     Public  paying  them  as  workers  and  to  release  them,  when 

well  trained,  to  the  States.  This  has  proved  very 
effective.     A  considerable  number  of  those  who  are  now  handling  the 
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malaria  problem  in  the  various  States  received  training  at  the  expense 
of  the  Public  Health  Service. 

"The  first  real  attempt  to  do  anything  of  the  sort/'  said  Doctor 
Young,  "was  made  by  Dr.  Wilham  A.  Evans,  health' commissioner 

D    o  B  T  ^'  Chicago,  when  he  organized  in  his  department  a 

United  States  school  of  sanitary  instruction.''  This  school  en- 
Publle    Health  deavored  to  give  training  in  the  practical  work  of 

the  sanitary  inspector,  food  inspector,  and  the  like. 
"It  is  absolutely  essential,"  continued  Doctor  Young,  "for  the  man 
who  is  studying  in  the  public-health  schools  to  have  the  advantage 
of  instruction  in  the  field.  The  best  way  for  him  to  get  it  is  through 
the  larger  health  departments,  not  only  the  municipal,  but  also  the 
State  departments." 

"At  Johns  Hopkins,"  said  Doctor  Welch,  "we  require  that  there 
be  at  least  three  months'  practical  training  of  this  kind.     *    *    *    A 

D  Willi  H  ^^^^^"^  school  of  hygiene  should  have  attached 
Welch,  Johns  to  it  and  at  its  very  door  a  training  area,  which  is 
Hopkins  UnlTw-  j^g^  33  necessary  for  students  of  hygiene  as  is  the 

teaching  hospital  for  students  in  schools  of  medicine. 
You  can  not  expect  the  money  that  is  available  for  the  municipal 
and  State  boards  of  health  to  be  available  for  all  the  purposes  for 
which  you  would  use  such  an  area — ^for  making  certain  demonstra- 
tions, experiments,  studies,  and  collection  of  data."  Doctor  Wdch 
suggested  that  if  a  special  area  could  not  be  otherwise  secured,  the 
university  group  itself  might  be  used  as  a  training  ground." 

The  opportunities  for  practical  training  in  connection  with  indus- 
trial establishments  were  pointed  out  by  Doctor  Geier.     "Here  we 

Dr.  O.  F.  Oeler  ^^^^f"  ^^  s^'I^j  "fl*  small  imit,  but  almost  all  the 
Cincinnati  Mill-  problems  of  the  large  city  health  officer:  Food  sup- 
ng:  ac  ne  Co.  pjj^^  j^yjj.  supphes,  water  supplies,  and  sewage  dis- 
posal. In  addition  we  have  the  human  element.  *  *  *  Besides 
the  human  equation  entering  into  the  industrial  work,  there  is  the 
contact  with  men  and  the  development  of  the  ability  to  sell  health 
to  the  average  man.  After  all,  this  is  a  thing  that  the  health  officer 
is  going  to  have  the  most  difficulty  to  comprehend:  How  he  may  get 
his  message  of  good  health  to  appeal  to  the  common  man." 
Doctor  McCormack  emphasized  the  importance  of  reaching  "the 

man  at  the  end  of  the  trail."  "We  are  compelled," 
Cormack,  Ken-  he  said,  "  to  provide  the  kind  of  health  officer  who 

tueky*  St  ate  ^a^  speak  in  the  vernacular  and  transmit  the  things 
Board  of  Health.  f    ^  ,        ,,  i,tx.        -.r^  1 

our  leaders   already   know.       Doct6r  McCormack 

emphasized  what  he  called  the  art  of  public-health  officering. 

u Doctor  Edsall  indicated  that  sometblng  of  this  sort  was  being  dome  at  Harvard.  ''It  (the  aniveraity 
l-ealth  organization)  can  be  used  as  a  very  striking  demonstration  of  the  results  that  can  be  aoeomiilisfaed 
ty  pablio-health  work  where  yoa  can  work  out  a  more  or  less  ideal  plan." 
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The  second  question  brought  before  the  round  table  was  this: 
''What  specific  steps  may  be  taken  to  bring  before  college  students 
in  general  and  medical  students  in  particular  the  opportimities  for 
service  in  public-health  work?'' 

Doctor  Kober  felt  that  the  interest  of  medical 
Kober,     George-  faculties  would  accomplish  much  and  he  suggested 

town  Unlrerslty  fj^^^  qj^  at  temp  the  made  to  persuade  medical  f  acul  ties 
Medical  School.      ^  i     xi    •         ^  #i       •        j  ^^i.    ^       ix 

to  make  their  professor  of  hygiene  dean  of  the  faculty. 

Doctor  Keillor  proposed  that  the  United  States  Public  Health 
Service  issue  a  pamphlet  for  continuous  display  in  the  library  of 

Dr  William  ^^di^^  schools.  Such  a  pamphlet,  he  said,  should 
Kelller,  Unlrer-  set  forth  the  opportimities  in  the  Public  Health 
aity  or  lezas.  Service,  the  opportunities  in  city  and  State  health 
work,  the  present  schools  which  give  special  courses  in  public  health, 
and  so  on. 

Something  should  be  done  to  interest  undergraduates,  in  Doctor 
Davis's  opinion.     He  maintained  that  the  field  of  pubhc  health  has 

Dr.  D.W.  Darls  ^^^  great  advantage  over  the  field  of  medicine. 
College  of  Wll-  namely,  that  a  man  may  do  creditable  work  in  public 
Uam  and  Mary.     \^^^^  ^f ter  he  has  had  not  more  than  four  years  of 

study  altogether,  whereas  in  the  medical  profession  at  least  six 
years  is  necessary.  He  believed  that  any  information  distributed 
should  be  sent  to  colleges  as  well  as  medical  schools,  and  that  included 
should  be  a  statement  concerning  the  possibility  of  doing  good  work 
in  various  phases  of  pubhc-health  work  after  a  comparatively  limited 
amount  of  training. 

A  new  note  was  put  into  the  discussion  by  Doctor  Stiles.  *'  I  would 
like  to  state,"  he  said,  '*  that  after  31  years  in  public-health  work  I 

Dr.  Charles  W.  consider  the  greatest  opportunity  before  the  student 
Stiles,  Hygienic  of  public  health  is  that  of  making  personal  sacrifice. 
Laboratory.  ^^  ^^^  should  enter  public-health  work  with  the 

idea  of  any  grand  opportunities  before  him.  They  do  not  exist. 
There  is  only  one  opportunity,  and  that  is  the  opportunity  of  per- 
sonal sacrifice." 

Dr.  Louis  I.  Dublin  indicated  the  necessity  of  developing  a  great 

mass  of  public-spirited  citizens  interested  in  health  problems.     *'The 

TIT   difficulties  which  arise  for  the  health  officer,"  he 

DubUn,     Metro-  said,  ^' arise  chiefly  from  the  lack  of  an  educated 

poUtan  Life  In-  body  of  citizens."     He  called  attention  to  the  fact 

that  there  are  almost  400,000  boys  and  girls  in  the 
colleges  of  the  country  and  that  many  of  these  become  community 
leaders.  They  should  be  prepared,  not  so  much  for  health  work,  as 
for  leadership  of  intelligent  public  opinion.  By  correlating  existing 
courses  of  the  curriculum,  it  would  be  possible  to  create  such  an  inter- 
est in  public-health  matters.  * 
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Doctor  Wilson  frankly  stated  that  the  ''atmosphere  of  medical 
colleges  as  a  rule  is  antagonistic  to  public  health.    Health  officers 

meet  opposition  instead  of  sympathy  and  cooperar 
son  J  r.  Medteal  ^^^^  among  the  physicians  with  whom  they  have  to 
CoUe^    of    the  work.     In  South  Carolina  a  systematic  course  in 

clrjTuna!  ^''"**'  P^^^^   ^^^^^    ^   ^"^^^    each  year  by  the    State 

health  officer.''    This  plan  Doctor  Wilson  thought 

should  be  widely  appUed. 

''Our  health  clinical  curricula  must  have  from  start  to  finish  a 

strong  emphasis  on  the  possibilities  of  prevention/' 
tonDodson  Unl-  declared  Doctor  Dodson.  "We  must  teach  a  gen- 
rerslty  of  Chicago  eration  of  medical  students  how  enormously  greater 
CouS**'^'^*''**  are  the  possibilities  of  prevention  than  are  the  possi- 

bilities  of  cure.  This  can  be  brought  about  in  one  way 
only,  by  addressing  the  medical  faculties  themselves." 

It  was  su^ested  by  Dr.  W.  C.  White  that  the  Public  Health  Ser- 
vice send  through  the  medical  schools  lecturers  explaining  to  the 
students  the  possibilities  in  pubhc-health  work. 

Unfortimately,  the  conference  was  unable  to  devote  more  time  to 
round  table  discussion.  The  value  of  this  method  was  evident. 
Probably  more  practical  suggestions  for  the  training  of  sanitajcians 
were  offered  in  this  way  than  in  the  formal  papers.  Many  of  these 
suggestions  are  worthy  of  careful  consideration. 

Vn.  CONCLUDING  ADDRESSES. 

(Frank  J.  Goodnow,  preading.) 

If  the  university  of  the  future  is  to  be  a  recruiting  and  training 
center  for  the  public-health  professions,  present  educational  institu- 

D    R     L  tions,  in  Doctor  Wilbur's  opinion,  must  undergo  a 

Wilbur,  Stanford  considerable  transformation.     To-day  most  of  the 

UnlTerslty:     The  subjects  taught  in  our  colles^es  are  not  concerned 
unirerslty  of  the      .  j!        ur     i,     ui,      uira.        •  j  j     i 

future  —  A  re-  with  public  health.      'There  is  a  good  deal  more 

traSd^*** lenSr  ^^^  ^^^^^   ^^®  '^^  ^'  Roses/"  he  said,  "than 
for    the  public-  there  is  about  spontaneous  generation  or  any  of  the 

health    pro-  other  things  which  concern  us  a  great  deal.     The 
fesslonSa 

university  with  which  I  am  connected  is  one  of  the 

few  which  require  biology  for  entrance.     And  yet,   how  .can  you 

say  any  man  is   educated  who  does  not  know  biology  J    *    *    ♦ 

We   must  conceive    our  education   from   an   entirely  new  angle. 

We   must   talk   of   it   not  in    the   terms  of  to-day,  but  with  the 

idea  that  we  are  trying  to  get  people  ready  for  20  years  from  to-day. 

We  can  not  do  that  by  teaching  things  that  were  already  40  years 

old  in  1880." 
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In  the  colleges  of  the  country  will  be  found  a  large  proportion  of 
tJiie  leaders  of  the  future.  We  must  give  these  potential  leaders  a 
^w'orth-while  education,  an  education  which  will  fit  them  for  the  work 
"wrhich  they  are  to  do  in  the  world.  This  will  include  a  consideration 
of  the  sciences  upon  which  public-health  work  is  based.  ''So," 
concluded  Doctor  Wilbur,  "will  we  be  able  in  20  years  from  now  to 
present  achievements  in  public  health  that  are  now  imdreamed  of." 

Doctor  Barker  also  was  enthusiastic  concerning  the  possibilities  of 
public  health  work  in  the  future.     "Many  in  attendance  at  this  con- 

Dr  Lewellys  P  f^^*®^^/'  ^^  s^^>  "^®  ^'  ^®  opinion  that  within  a 
Barker,    Johns  comparatively  short   time   public-health   activities 

Suh^^P  u  b  1  f  c  ^^  '^  ®^^®^d  ^^^^^  ^'  *^d*y'  ^^^  "^  intensity  and 
health    and   the  in  range.     They  feel  sure  that  in  this  country,  at 

iroaiS  ^™'"*^'*'  ^®^*»  ^^^  environment  will  speedily  be  made  more 

wholesome,  that  the  mass  of  the  people  will  be  led 
up  the  scale  of  personal  hygiene  and  efficiency,  and  that,  possibly, 
also  the  germ  plasm  of  Americans  may  be  gradually  improved." 

Only  within  a  relatively  short  time  have  the  public-health  services 
entered  the  fields  of  diagnostic  and  curative  medicine.  To  quote 
Doctor  Barker  again:  "Experience  with  pubUc  medical  and  nursing 
services  for  maternal  and  child  welfare,  for  the  health  of  school  chil- 
dren, for  the  early  recognition  and  prompt  treatment  of  certain  infec- 
tious diseases,  especially  tuberculosis,  gonorrhea  and  syphilis  *  *  * 
would  indicate  that  public  health  workers  will  from  now  on  become 
ever  more  active  in  diagnostic  and  curative  domaios. 

"Again,  the  growing  conviction  that  the  maintenance  of  physical 
and  mental  health  of  individuals  is  definitely  related  to  the  industrial, 
the  social,  and  the  economic  conditions  in  which  they  find  themselves 
would  make  it  seem  likely,  too,  that  in  the  near  future  the  public- 
health  service  will  be  compelled  to  play  a  r61e  in  the  invention  and 
appHcation  of  contrivances  that  will  insure  for  every  person  in  the 
commonwealth  standards  of  living  that  are  not  incompatible  *  with 
the  preservation  of  health  or  the  maintenance  of  an  abounding 
vitality.    *    *    * 

"Further,  the  eugenic  problem  has  as  yet  been  scarcely  touched  by 
public-health  workers.  *  *  *  As  environmental  improvements 
keep  alive  the  biologically  less  fit,  should  we  not  see  to  it  that  arrange- 
ments be  made  for  the  encouragement  of  parenthood  by  the  'more 
fit,'  for  the  discouragement  of  parenthood  by  the  'less  fit,'  and  for  the 
prohibition  of  parenthood  by  the  'notoriously  unfit.'" 

It  is  clear  that  this  expansion  of  public-health  work  will  bring  large 
returns  in  the  future.  The  chief  problem  of  the  present,  however, 
is  to  apply  the  information  which  is  at  hand.  Public-health  workers 
must  act  as  intermediaries  between  the  scientists  and  the  common 
man.     The  facts  disclosed  by  science  must  be  told  in  a  way  which  will 
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be  understood  by  the  masses.  This  will  go  far  toward  the  protection 
of  people  from  health  fads  and  fancies  and  from  quacks  and  charlatans. 

Doctor  Barker  warned  against  fixed  aims.  ^'  *  *  *  In  planning 
their  work  in  the  future  commonwealth/'  he  said,  ''public-health 
workers  will  require  periodically  to  revise  their  euthenic  and  eugenic 
aims  in  the  light  of  extending  knowledge.  At  each  revision  the 
program  should  be  considered  from  two  points  of  view,  the  individual 
and  the  racial.  *  *  *  Americans  have  been  called  the  '  people  of 
action';  but  is  action  always  preceded  by  sufficient  thought  and  in- 
vestigation ?"    Research  must  continue  indefinitely. 

"It  is  certain,"  concluded  Doctor  Barker,  "that  this  conference 
will  be  found  to  have  done  much  to  increase  the  interest  in  pubhc- 
health  functions^  to  stimulate  the  investigation  of  public-health 
problems,  and  to  enlarge  materially  the  number  of  men  and  women 
desirous  of  engaging  in  public-health  work." 

The  task  of  recapitulation  was  placed  upon  Doctor  Edsall,  who 
also  acted   as  chairman  of   the   committee   on   reconmiendations. 

Doctor  Edsall  devoted  considerable  attention  to  the 

Dr.  Darld  Linn  question  of  securing  additional  recruits  for  work  in 
U^T^relt^^'^S^  ^^e  public-health  field.  With  Doctor  Dodson,  he 
capitulation.  fcjt  that  the  essence  of  the  difficulty  lies  in  the  at- 
titude of  the  medical  faculties  toward  preventive 
work.  "  I  do  not  believe,"  he  said,  "  that  we  shall  get  much  change  in 
the  attitude  of  the  medical  student  until  we  can  change  the  atti- 
tude of  the  medical  faculties."  Even  more  important,  perhaps,  is 
the  change  in  the  attitude  of  the  undei^aduate  faculties.  Large 
numbers  of  students  are  guided  in  their  choice  of  a  career  by  the 
advice  of  their  professors.  The  professor  of  physics,  of  chemistry, 
of  English,  of  government  must  realize  the  opportunities  in  the  public 
health  field  and  bring  them  to  the  attention  of  his  students.  At 
Harvard  special  efforts  are  being  made  in  this  direction. 

Two  points  in  regard  to  the  methods  of  educating  sanitarians, 
Doctor  Edsall  felt,  should  be  emphasized.  A  very  serious  danger  of 
overcrowding  the  courses,  and  so  destroying  individual  initiative  on 
the  part  of  the  students  exists.  "  We  must,"  he  said,  "avoid  crowded 
conditions  in  teaching  public  health. ' '  Again,  public  health  education 
should  not  suffer  from  overstandardization.  There  must  be  different 
types  of  schools  to  develop  the  different  types  of  men  which  will  be 
needed. 

In  Doctor  Edsall's  opinion  one  point  had  not  received  sufficient 
attention.  This  was  the  matter  of  the  financial  return  from  public 
health  activities.  To  quote  his  words:  "We  must  have  such  exact 
knowledge  that  the  economist  will  accept  it — knowledge  on  which  he 
can  base  actual  recommendations  for  a  course  of  action.  Scientific 
economic  studies  are  of  utmost  importance,  particularly  in  convincing 
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legislators,  large  philanthropists,  and  persons  of  that  kind  as  to  the 
needs  for  money,  not  based  upon  ideals,  but  upon  actual  practical 
facts.''  Economists  and  other  professional  men  must  be  interested 
in  public-health  work. 

The  committee  on  recommendations,  through  Doctor  Edsall,  pre- 
sented the  two  following  resolutions: 

That  the  Congress  of  the  American  Medical  Association  on  Medical  Education, 
Medical  Licensure,  Public  Health,  and  Hospitals  be  ui^ged  to  include  a  section  on  the 
education  of  health  officers  and  sanitarians. 

That  the  Suigeon  General  of  the  United  States  Public  Health  Service  be  requested 
and  empowered  to  appoint  a  committee  including  Dr.  C.  C.  Bass,  New  Orleans;  Dr. 
W.  H.  Howell,  Baltimore;  Dr.  A.  J.  McLaughlin,  United  States  Public  Health  Service; 
Dr.  E.  O.  Jordan,  Chicago;  Dr.  M.  J.  Rosenau,  Boston;  Dr.  R.  L.  Wilbur,  Palo  Alto; 
Dr.  Ennion  Williams,  Richmond;  Dr.  C.-E.  A.  Winslow,  Yale;  Dr.  D.  L.  Edsall;  the 
committee  to  enlarge  itself  to  15,  and  that  this  committee  consider  whatever  questions 
it  sees  fit  and  take  whatever  further  action  for  future  conferences  may  seem  wise  in 
order  to  continue  the  activities  that  this  conference  has  started. 

These  resolutions  were  adopted. 

Following  the  passage  of  a  resolution  of  thanks  to  the  Public 
Health  Service  for  arranging  the  meetings  and  a  brief  statement  by 
Surgeon  General  Gumming  in  appreciation  of  the  attendance  of 
those  who  came,  the  conference  adjourned. 


No  report  has  been  included  in  this  r6sum6  of  the  dinner  on  Tuesday 
evening.  Aside  from  the  pleasant  sociability  of  this  occasion,  three 
interesting  and  stimulating  talks  were  delivered.  Dr.  Livingston 
Farrand  spoke  upon  the  human  and  economic  costs  of  preventable 
disease.  He  indicated  that  not  only  is  the  development  of  modem 
civilization  handicapped  by  this  heavy  burden,  but  also  that  its  future 
is  actually  endangered.  Active,  energetic,  and  continuous  efforts 
are  demanded  to  avoid  disaster.  Dr.  C.-E.  A.  Winslow  contrasted 
the  health  officer  of  the  past  with  the  health  officer  of  the  future. 
He  outlined  some  of  the  opportunities  and  responsibilities  con- 
fronting the  latter  The  health  officer  of  the  future,  he  said  *'  will  be 
prophet  as  well  as  priest  and  king.  It  will  not  be  enough  merely  to 
inspire  and  to  lead  along  the  established  paths.  New  possibilities 
will  be  opening  during  the  coming  years.  *^  The  final  address  was 
by  Dr.  George  E.  Vincent.  Doctor  Vincent  effectively  pointed  out 
the  danger  of  becoming  too  visionary  and  emphasized  the  importance 
of  going  forward  with  the  tasks  already  at  hand.  His  talk  was 
eloquent  and  stimulating. 
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2  OONFEBENCE  OF  MALABIA  TIEU>  WORKERS. 

THIRD  ANNUAL  ANTIMALARIA  CONFERENCaE. 

The  meeting  was  called  to  order  at  9  a.  m.,  November  15,  1921,  at 
the  Woodmen  of  the  World  Hall,  Hot  Springs,  Ark,  by  Senior 
Sanitary  Engineer  J.  A.  Le  Prince. 

Opening  Bemarks  or  J.  A.  Lb  Prince. 

We  all  realize  the  importance  of  investigations  that  will  lead  to 
the  estabishing  of  new,  better,  and  more  economical  methods  of  ma- 
laria elimination,  Anopheles  elimination,  and  mosquito  control. 

Progress  along  those  lines  has  been  made  since  our  last  meeting, 
and  we  are  to  hear  at  this  conference  how  we  can  use  a  certain  arsen- 
ical compound  without  injurious  results  and  accomplish  a  satisfac- 
tory Anopheles  control  under  conditions  that  formerly  required 
such  expenditure  of  funds  and  energy  as  to  be  discouraging.  About 
17  years  ago  Sir  Eoland  Boss  stated  he  hoped  the  day  would  come 
when  we  should  have  such  an  economical  larvacide  available. 

We  shall  hear  of — 

(1)  Eeported  success  in  economical  removal  of  vegetation  for 
which  there  was  apparently  no  former  method  of  procedure. 

(2)  Successful  county-wide  antimalaria  operations  in  Alabama. 

(3)  Towns  now  employing  "all  time"  trained  malaria-control 
inspector- foremen  to  serve  the  municipality  throughout  the  year  be- 
cause of  the  public  appreciation  of  the  value  of  their  services  in  mos- 
quito elimination. 

(4)  Towns  assuming  the  responsibility  of  making  Anopheles- 
control  operations  a  permanent  item  of  their  annual  budget,  on  a 
par  with  road  and  street  maintenance. 

(5)  Important  investigations  to  determine  the  possibility  of 
Anopheles  control  by  attacking  exclusively  the  Anopkelea  quadri" 
maciUdtiLs  and  ignoring  presence  of  Anopheles  punctipennis,  experi- 
mental drainage  operations  by  means  of  explosives,  and  the  latest 
developments  of  Anopheles  elimination  by  means  of  fish  control. 

It  would  be  unfair  to  refer  to  our*  success  only.  It  is  thought  ad- 
visable to  refer  to  matters  which  we  have  paid  insufficient  attention 
to  and  where  improvement  is  necessary. 

The  ultimate  aim  of  our  field  work  and  of  our  annual  conferences 
should  be  the  practical  elimination  of  malaria  from  the  United  States, 
and  that  day  is  not  as  far  away  as  many  people  imagine. 

I  think  you  all  agree  that  a  large  part  of  the  success  of  our  project 
depends  on  the  personal  interest  and  initiative  of  the  local  foreman 
or  inspection  on  each  project.  While  the  selection  of  the  right  man 
to  fit  this  position  is  an  important  step  toward  success,  yet  it  is  only 
one  step.    It  must  be  made  the  business  of  the  field  director  or  super- 
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vising  sanitary  engineer  to  transmit  sufficient  enthusiasm,  intense 
interest,  and  interesting  practical  knowledge  concerning  the  proposed 
work,  so  that  the  foreman  will  become  and  remain  deeply  interested 
in  keeping  a  close  check  on  all  field  operations,  and  take  pride  in  his 
reports  of  measuring  the  successful  status  of  results  accomplished. 
Success  can  not  be  obtained  unless  we  make  it  our  business  to  see 
that  our  representative  is  as  interested  in  his  local  problem  as  we 
are  in  our  larger  ones.  All  of  our  foremen  must  be  taught  how  to 
check  up  on  their  own  work  and  to  measure  its  efficiency.  Their 
interest  along  that  line  is  an  indicator  of  their  efficiency. 

In  some  instances  it  appears  as  if  more  satisfactory  results  might 
be  obtained  if  the  State  health  department  made  a  serious  effort  to 
make  it  more  widely  known  to  the  public  that  Anopheles  elimination 
and  relative  mosquito  nuisance  freedom  are  two  distinct  classes  of 
work. 

Before  starting  a  campaign  in  a  community  at  least  90  per  cent  of 
its  people  should  know  what  it  is  proposed  to  do  and  why.  They  are 
paying  for  the  work  and  are  entitled  to  this  information. 

We  should  feel  honored,  as  we  have  with  us  at  this  meeting  our 
leader  in  applied  malaria  control.  Dr.  H.  R.  Carter,  representatives 
of  southern  cities  doing  work  similar  to  ours,  and  representatives  of 
large  and  well-known  commercial  interests  which  have  proved  to  their 
own  satisfaction  that  malaria  control  is  a  necessary  and  decidedly 
satisfactory  investment. 

Your  attention  is  invited  to  the  antimalaria  exhibit,  located  at 
the  Eastman  Hotel. 

The  first  paper  on  our  program  is  "  Use  of  arsenic  in  the  destruc- 
tion of  Anopheline  larvsB,"  by  Dr.  M.  A.  Barber. 


THE  USE  OP  ARSENIC  AS  A  LARVICTDE  FOR 

ANOPHELINE  LARViE. 


Special  Bxpeit  M.  A.  Babbeb,  Technical  Assistant  T.  B.  Hatnk.* 

Roubaud'  has  successfully  used  trioxymethylene  or  paraformal- 
dehyde in  poisoning  Anopheline  larvae.  This  powder,  undiluted  or 
mixed  with  some  inert  dust,  is  simply  strewn  on  the  surface  of  the 
water  where  it  ia  eaten  by  the  larvoe.  The  poison  acts  on  the 
nervous  system  of  the  insect,  causing  paralysis,  and  when  eaten  in 
snfficient  quantity  death  results  within  a  few  minutes.  It  ifi  said 
to  be  harmless  to  any  animal,  aquatic  or  otherwise,  except  the  sur- 
face-feeding Anopheline  larvsB.  A  sublethel  dose  is  said  by  the 
author  to  confer  on  the  Anopheline  larvsB  a  degree  of  resistance  to 
a  subsequent  dose. 

We  have  confirmed  the  work  of  Boubaud  to  the  extent  that  we 
have  found  trioxymethylene  very  toxic  to  Anopheline  larvsB,  both  in 
laboratory  and  in  field  tests.  It  seemed  worth  while,  however,  to 
extend  this  line  of  inveetigataon  and  to  search  for  some  substance 
cheaper  and  more  poisonous  to  the  larvao  than  trioxymethylene, 
since  the  use  of  a  fine  powder,  which  acts  through  ingestion,  would 
seem  to  -be  a  very  promising  measure  against  Anopheline  larvse. 
These  larvae  lie  at  the  surface  of  the  water  and  in  feeding  turn  the 
head  halfway  around  into  such  a  position  that  the  feeding  brushes 
carry  to  the  mouth  any  particles  lying  on  the  surface  tension  layer 
of  the  water.  The  larvae  swallow  all  floating  substances  and  are 
quite  indifferent  as  to  whether  these  are  food  or  poison — just  so  that 
the  particles  are  small  enough  to  enter  the  mouth  easily.  No  bait 
of  any  kind  is  required  to  make  these  larvae  eat  anything  that  is 
offered  them. 

Moreover,  poisons  in  the  form  of  a  fine  powder  are  very  con- 
veniently distributed.  The  surface  tension  layer  of  the  water  af- 
fords a  convenient  support  for  the  powder,  whether  it  be  heavier 
than  water  or  not,  and  the  floating  particles  are  further  distributed 
by  currents  of  air  after  they  reach  the  water.  Again,  the  insect  in 
feeding  draws  to  it  particles  lying  at  some  distance  from  the  head. 

1  Some  of  the  later  experiments  in  tills  work  were  done  by  Assistant  Sanitary  Engineer 
W.  H.  W.  Komp. 

*aoiiband«  B.,  Compt.  Rend,  des  Seances  de  I'Acad.  des  Sd.^  toI.  171,  1020,  p.  51. 
Ibid.,  VOL  170,  1920,  p.  1521. 
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After  a  trial  of  a  considerable  number  of  substances,  we  found 
compounds  containing  arsenic  most  promising,  and  of  these  Paris 
green  has  proved  most  efficient. 

Laboratory  expeHmerUs, — ^A  laboratory  test  was  devised  by  which 
the  toxicity  of  a  substance  for  Anopheline  larvsB  could  be  quantita- 
tively measured.  The  powder  to  be  tested  was  strewn  lightly  upon 
the  surface  of  water  in  a  Petri  or  other  convenient  dish,  a  larva  was 
pipetted  into  this  dish,  and  the  time  when  the  particles  of  powder 
began  to  be  swept  into  the  mouth  was  observed  carefully  under  a 
hand  lens.  At  the  close  of  any  desired  feeding  period,  the  feeding 
time  being  reckoned  by  the  number  of  seconds  during  which  parti- 
cles were  entering  the  mouth,  the  larva  was  pipetted  out,  washed 
in  two  waters  in  order  to  free  it  from  any  adhering  poison,  and  then 
deposited  in  a  second  dish  for  subsequent  observation.  A  number 
of  larvae  were  thus  fed  on  the  substance  to  be  tested,  and  the  length 
of  time  of  survival  and  the  proportion  surviving  after  a  given  dose 
gave  a  rough  estimate  of  the  toxicity  of  the  substance.  Highly  solu- 
ble substances  were  mixed  with  pollen  or  some  other  inert  powder 
before  testing.  In  case  we  desired  to  ascertain  the  time  of  survival 
after  the  maximum  dose  merely,  a  number  of  larvae  were  placed  in 
a  dish,  the  poison  strewn  over  them,  and  the  time  of  survival  of  each 
larva  noted.  In  most  of  our  experiments  the  size  of  the  larvae  and 
the  temperature  of  the  water  were  also  noted. 

A  large  series  of  laboratory  experiments  were  carried  out,  in 
which  a  number  of  substances  were  compared,  including  several  of 
the  commoner  arsenic-containing  compounds.  One  or  two  protocols, 
given  in  brief,  will  illustrate  the  method  and  results  of  these  experi- 
ments. 

Ten  Anopheline  larvae,  the  size  of  which  varied  from  one-quarter 
to  full-grown,  were  fed  on  trioxymethylene,  and  nine  similar  larvae 
on  Paris  green,  the  dosage  varying  from  ** minimum" — ^that  is, 
the  ingestion,  or  apparent  ingestion,  of  one  or  two  particles — to  a 
dose  represented  by  three  seconds'  feeding.  Of  the  larvae  fed  on 
trioxymethylene  none  was  dead  16  hours  after  feeding,  while  4  of 
the  9  fed  on  Paris  green  were  dead  within  3  hours,  and  a  fifth  in  less 
than  5  hours.  Since  one  could  not  always  be  sure  that  a  larva 
taking  the  "minimum"  dose  had  really  swallowed  the  poison,  the 
experiment  was  repeated,  allowing  doses  of  3  to  5  seconds.  Of  12 
fed  on  Paris  green  11  died  within  periods  varying  from  85  to  103 
minutes,  while  of  12  fed  on  similar  doses  of  trioxymethylene  6  sur- 
vived at  least  4^  hours.  The  6  of  this  lot  which  died,  however, 
showed  a  shorter  average  time  of  survival  than  that  of  the  11  which 
succumbed  to  Paris  green;  62.5  minutes  was  the  average  survival 
time  of.  the  trioxymethylene  and  90.7  of  the  Paris  green. 
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In  another  series,  trioxymethylene,  lead  arsenate,  and  Paris  green 
were  compared,  the  dosage  of  the  first  two  poisons  varying  from  4 
to  15  seconds  and  that  of  the  Paris  green  from  2  to  10  seconds.  All 
of  the  larvBB  fed  on  the  trioxymethylene,  4  in  number,  died  in  less 
than  1  hour;  of  the  Paris  green  series  9  out  of  10  died  within  less 
than  2  hours  and  the  tenth  after  about  7  hours ;  of  the  lead  arsenate 
series  practically  all  survived  until  the  next  day  or  later. 

As  is  illustrated  by  the  two  protocols  given  above,  the  Paris  green 
did  not  always  cause  a  more  rapid  death  than  trioxymethylene,  but 
the  proportion  surviving  after  a  very  small  dose  was  always  less  in 
the  case  of  Paris  green  than  with  any  other  poison  tested,  a  point 
of  considerable  weight  in  favor  of  Paris  green  as  a  practical  larvi- 
cide,  since  it  is  not  always  possible  to  give  the  larger  doses  when 
treating  a  pond  or  stream. 

The  extreme  sensitiveness  of  Anopheline  larvso  to  Paris  green  was 
impressed  on  us  by  several'  laboratory  accidents,  in  which  the  very 
slight  amount  of  powder  accidentally  thrown  into  the  air  during 
the  process  of  mixing  or  measuring  the  poison  caused  a  high  mor- 
tality among  larvae  kept  in  the  stock  pans  on  the  same  table. 
.  Paris  green  freed  irom  the  water-soluble  portion  by  long  treat- 
ment with  water  was  still  poisonous  for  larvae,  so  it  is  probable  that 
certain  of  the  digestive  fluids  of  the  larvae  act  as  solvents  for  the 
poison. 

Lead  arsenate  and  arsenic  trioxide — ^'^ white  arsenic" — were  both 
much  inferior  to  Paris  green  as  larvicides  for  Anopheline  larvae, 
and  powdered  arsenopyrite  seemed  to  be  wholly  inert.  We  have 
tested  the  calcium  arsenate  in  common  use  for  dusting  cotton  plants, 
both  in  the  laboratory  and  in  the  field,  and  find  it  decidedly  less 
effective  than  Paris  green.  We  would  not  recommend  its  use  in 
place  of  Paris  green  except  in  case  of  emergency.  In  one  experi- 
ment we  successfully  treated  about  1,200  square  feet  of  Myriophyl- 
lum-covered  water  with  about  half  a  pound  of  calcium  arsenate 
mixed  with  sand.  In  other  field  experiments  where  considerably 
less  quantities  were  used  the  results  were  very  unsatisfactory. 

Field  experiments, — In  field  experiments  a  sketch  was  usually 
made  of  the  breeding  place  to  be  treated,  and  before  treatment  a 
number  of  dips  were  made  with  a  definite-sized  dipper  over  diflferent 
parts  of  this  area,  the  location  of  the  dips  being  approximately  indi- 
cated on  the  sketch.  In  recording  the  Anophelines  present  before 
and  after  treatment,  the  number  of  the  pupae  and  the  number  and 
size  of  the  larvae  were  recorded,  the  sizes  being  usually  designated 
as  full,  three-fourths,  one-half,  one-fourth,  and  small.  The  re- 
examination of  the  breeding  place  was  usually  done  at  least  three 
and  one-half  hours  after  treatment  and  often  on  the  next  day. 
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A  protocol  of  a  field  experiment  will  illustrate  the  method  and 
results:  The  breeding  place  was  a  pond  covered  with  grass,  the 
blades  of  which  projected  an  inch  or  two  above  the  surface  of  the 
water.  The  temperature  of  the  water  at  the  surface  was  35^^  C. 
and  at  a  depth  of  10  inches,  26^  C.  Approximately  4,000  square  feet 
were  treated  with  10  cubic  centimeters  of  Paris  green  mixed  with 
about  a  quart  of  fine  sand.  The  dust  was  thrown  into  the  air  by 
hand,  the  main  distribution  being  effected  by  the  wind.  The  sum 
of  31  dips  over  the  whole  area  before  treatment  wa8  as  follows: 
Pupso,  1;  full-grown  larvsB,  12;  three- fourths-grown  larvse,  3;  half- 
grown  larv8B,  7;  one- fourth-grown  larvce,  16;  small  larvae,  124;  total, 
163.  About  24  hours  after  treatment  the  sum  of  31  dips  over  the 
same  area  was  as  follows:  Pupse,  2;  full-grown  larvae,  0;  three- 
fourths-grown,  1;  half -grown,  0;  one- fourth-grown,  3;  small,  6; 
total,  12.  In  this  experiment  the  amount  of  poison  used  was  very 
small,  and  the  grass  formed  a  barrier  to  its  spread,  but  there  was 
an  almost  complete  destruction  of  the  larger  larvae  and  of  over  95 
per  cent  of  the  smaller  ones.  Other  experiments  have  been  done 
where  the  numbers  of  larvse  were  much  larger  and  the  percentage 
destroyed  much  higher,  and  in  some  experiments  no  survivors  could 
be  found. 

The  following  kinds  of  breeding  places  have  been  successfully 
treated:  Impounded  water  with  larvse  protected  by  floating  wood; 
cold  water  in  a  ditch  immediately  below  a  spring,  the  larvae  pro- 
tected by  thick  water  cress;  grass-covered  ponds  and  those  covered 
by  Myriophyllum ;  ground  below  a  spring  and  covered  with  a  thin 
layer  of  water;  wet  pasture  with  breeding  in  cow  tracks;  an  old 
ditch  the  water  of  which  was  covered  with  duckweed  and  partly 
protected  by  overhanging  weeds;  various  small  pools  without  any 
particular  covering.  In  small  pools  a  few  pinches  of  the  diluted 
Paris  green  sufficed  to  destroy  the  larvae.  The  species  of  Anophe- 
line  apparently  makes  no  difference  as  regards  their  resistance  to 
this  poison. 

Quantity  and  method  of  use  of  Partis  green. — Paris  green  in  anti- 
Anopheline  work  should  be  diluted  with  a  large  proportion  of  inert 
dust.  Only  very  small  doses  are  necessary  to  poision  larvae,  and  the  di- 
lution enables  one  to  spread  a  relatively  small  quantity  of  the  poison 
over  a  large  surface.  Further,  any  risk  of  poisoning  the  operator  or 
the  water  treated  is  minimized  by  the  use  of  the  diluting  dust.  As  a 
diluent  we  have  successfully  used  fine  sand,  rotten  wood  dust,  and 
road  dust.  Boad  dust,  preferably  mixed  with  some  fine  clay,  seems  to 
be  as  effective  as  any.  The  addition  of  weight  in  the  form  of  some 
coarser  sand  is  helpful  in  enabling  one  to  direct  the  dispersal  of 
the  lighter  dust.     Some  of  the  diluting  dust  sinks  on  contact  with 
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the  water,  but  most  of  the  arsenic  is  left  on  the  surface.  Flowers  of 
sulphur  has  not  proved  a  suitable  diluting  dust,  possibly  because  so 
large  a  proportion  of  it  remains  floating  that  it  is  ingested  with  the 
Paris  green,  which  latter  is  then  too  much  diluted.  A  dilution  of 
about  1  part  of  the  poison  to  100  of  the  inert  dust  seems  to  be  a 
favorable  mixture. 

The  quantity  of  Paris  green  to  be  used  must  depend  somewhat  ou 
the  character  of  the  breeding  place.  .Where  there  is  much  high 
grass,  reeds,  and  the  like,  one  would  i^e  somewhat  greater  quanta 
ties  of  the  poison  than  where  the  surface  of  the  water  is  clear  oi 
covered  by  low-surface  vegetation  only.  Since  the  poison  is  rela- 
tively inexx)ensive,  and  the  danger  of  poisoning  the  water  of  the 
breeding  place  small,  quantities  somewhat  larger  than  those  given  in 
the  protocol  would  seem  to  be  advisable,  possibly  about  10  c.  c.  (ap- 
proximately 12  grams,  0.43  ounce  avoirdupois,  0.6  cubic  inch,  oi 
two  level  teaspoonfuls)  to  1,000  square  feet 

A  slowly  settling  cloud  of  dust  carried  along  by  a  light  wind  is  ap- 
}>arently  the  best  agent  for  the  distribution  of  the  dust,  and  the  main 
thing  is  to  start  this  cloud  in  the  right  place  and  direction.  A  single 
cloud  may  destroy  larvae  over  a  wide  area  and  at  a  considerable  dis- 
tance from  the  operator.  We  have  tried  certain  mechanical  means 
for  distributing  the  dust,  such  as  the  dust  guns  used  in  dusting 
arsenic  on  cotton  plants,  but  thus  far  we  have  succeeded  best  by 
simply  throwing  the  dust  into  the  air  by  hand.  The  cloud  can  thus 
be  formed  high  or  low,  to  the  right  or  to  the  left,  depending  on  the 
force  and  direction  of  the  wind.  The  pole  and  bag  method,  some- 
times used  for  dusting  plants,  has  been  found  useful  in  treating  a 
breeding  place  at  the  bottom  of  a  deep  ditch. 

Time  of  day  far  ttse  of  the  powder, — ^The  best  results  are  to 
be  expected  on  a  sunny  day,  when  the  powder  is  spread  after  the  sun 
is  well  up  and  the  dew  has  disappeared  from  any  vegetation  cover- 
ing the  breeding  place. 

Frequency  of  treatment  of  a  breeding  place  must  depend  largely 
on  the  temperature  of  the  water.  In  a  recent  experiment  Anopheline 
larvsB  were  thoroughly  destroyed  over  a  given  area.  The  place  was 
kept  under  observation  from  day  to  day  and  frequent  collections  of 
larvsB  made.  Eleven  days  after  treatment,  fully  grown  larvae  uid  a 
few  pupSB  were  found.  In  this  breeding  place,  then,  it  would  h^ve 
been  necessary  to  repeat  the  treatment  within  10  days.  The  weather 
was  warm  and  the  temperature  of  the  water  very  high,  and  it  is 
probable  that  in  this  pond  the  growth  of  the  larvae  (larvae  of 
A,  quadrimaculahjts)  was  nearly  at  its  maximum  rate. 

Gost.'^ms  green  was  recently  quoted  at  22  cents  per  pound, 
f.  o.  b.  New  York  City,  packed  in  300-pound  barrels.    Small  quan- 
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titles  may  be  purchased  in  drug  stores  for  $1  per  pound.  At  25  cents 
per  pound  the  amount  sufficient  for  at  least  1,000  square  feet,  or 
10  c.  c,  would  cost  about  seven-tenths  of  a  cent.  The  calcium 
arsenate  in  common  use  for  dusting  cotton  plants  may  be  purchased 
for  about  15  to  20  cents  per  pound.  The  use  of  a  powder  instead  of 
a  liquid  should  greatly  lower  the  cost  of  transportation.  Usually 
a  dust  suitable  for  dilution  can  be  found  in  the  neighborhood  of  the 
breeding  place,  so  that  one  has  to  transport  only  a  pound  or  so  of 
Paris  green  for  the  treatment  of  a  large  area. 

Dcmger  of  foisormig  the  operator  or  the  water  treated. — ^In  our 
experiments  we  have  used  no  precauticms  other  than  to  stand  to  the 
windward  of  the  dust  cloud — the  place  where  one  would  naturally 
stand  in  distributing  the  dust — and  we  have  experienced  no  harmful 
results  whatever.  However,  even  with  the  small  quantities  used  in 
larvacide  work,  it  is  well  to  remember  that  one  is  working  with  a 
poison,  and  that  some  precautions  should  be  taken,  at  least,  until  the 
matter  is  further  investigated.  It  is  probably  sufficient  to  keep  to  the 
windward  of  the  dust  clouds  and  to  avoid  inhaling  the  dust  so  far  as 
possible.  In  case  a  great  deal  of  exposure  is  necessary,  one  shoidd 
use  some  precaution  to  keep  any  large  amount  of  Paris  green  from 
entering  the  clothing  or  accumulating  anywhere  on  the  skin. 

As  regards  the  danger  of  poisoning  the  water  treated,  it  should  be 
emphasized  that  only  a  minute  quantity  of  Paris  green  is  dusted 
over  a  very  large  surface  and  of  that  compound  only  a  very  small 
fraction  is  water  soluble.  We  have  never  observed  any  effect  of  the 
poison  on  Culicine  larvae  or  on  any  other  aquatic  insect  or  animal, 
however  delicate,  other  than  on  the  surface-feeding  Anopheline 
larvae.  In  particular,  we  have  never  observed  any  indication  of  harm 
to  top-feeding  minnows  or  to  any  other  natural  enemy  of  larvae. 
The  danger  to  domestic  animals  through  drinking  treated  water 
seems  very  remote.  In  order  to  meet  any  objections  on  the  part  of 
the  owner  of  a  breeding  place,  one  might  arrange  to  have  the  stock 
removed  from  the  breeding  place  for  a  day  or  so,  but  the  owner  will 
hardly  insist  on  this  precaution  when  it  is  explained  to  him  that  the 
powder  is  the  same  as  that  commonly  used  against  insects  and  that 
only  a  very  small  quantity  of  it  is  to  be  used  on  a  large  body  of 
water. 

In  sum,  the  possible  advantages  of  arsenic  dust  used  against 
Anopheline  larvae  are  its  cheapness,  portability,  ease  of  distribution 
by  means  of  the  wind,  and  the  possibility  of  using  it  over  areas  diffi- 
cult of  treatment  by  methods  now  in  use.  The  chief  disadvantage  is 
that  its  use  is  limited  to  Anopheline  larvae — ova  and  pupae  of  all 
kinds  and  Culicine  larvae  are  apparently  unaffected.  It  is  believed, 
however,  that  this  method  will  have  a  place  in  antimalaria  work, 
especially  in  places  not  easily  drained  and  so  covered  by  vegetation 
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or  other  obstacles  as  to  render  them  inaccessible  to  natural  enemies 
of  larvfie  or  to  other  methods  of  treatment. 

The  danger  to  persons  engaged  in  distributing  arsenic-contain- 
ing dusts  as  larvicides  would  seem  to  be  mainly  through  the  possi- 
bility of  inhalation  of  the  poison  or  its  absorption  through  the  skin, 
rather  than  through  ingestion.  In  our  search  for  information  re- 
garding the  possible  harm  to  men  or  domestic  animals  engaged  in 
distributing  arsenical  dusts  as  insecticides,  we  sent  letters  of  inquiry 
to  17  United  States  or  State  Agricultural  Experiment  Stations  in 
the  cotton  or  tobacco-growing  States  in  the  hope  that  information 
might  be  obtained  from  those  who  have  had  much  practical  experi- 
ence with  these  dusts  and  their  possible  harmful  effects.  In  some 
States  these  arsenical  dusts,  calcium  arsenate  in  particular,  have  been 
used  by  the  ton  in  combating  boll  weevil.  Of  the  16  stations  reply- 
ing to  our  inquiry,  14  of  the  correspondents  had  had  experience  in 
the  use  of  arsenical  dusts.  Of  these  14,  about  half  had  knowledge  of 
some  injury  to  man  or  domestic  animals  through  the  use  of  these 
arsenical  dusts.  The  lesions  reported  were  chiefly  of  the  acute  type 
and  of  a  minor  degree,  such  as  sores  on  exposed  parts  of  the  body, 
irritation  of  the  bronchial  tubes,  and  sometimes  intestinal  disorders — 
lesions  which  usually  healed  promptly.  Some  more  serious  cases  of 
chronic  poisoning  were  reported  to  us  by  Mr.  B.  R.  Coad,  in  charge 
of  the  Delta  Laboratory,  United  States  Bureau  of  Entomology,  at 
Tallulah,  La.,  who  kindly  wrote  us  a  full  description  of  these  cases. 
The  cases  were  of  the  cumulative  type  of  poisoning,  and  occurred 
exclusively  among  persons  who  had  worked  with  the  dusts  in  close 
quarters  for  several  years.  They  occurred  as  the  result  of  exposure 
to  calcium  arsenate  as  well  as  to  other  kinds  of  arsenic  dusts.  "  The 
chronic  types  of  poisoning  are  practically  always  accompanied  by 
some  dermatic  disorder,  the  nature  of  which  varies  widely  with  the 
individual,  and  is  somewhat  recurrent.  Furthermore,  in  extreme 
cases  we  find  neuritis  and  occasionally  some  fairly  pronounced  heart 
symptoms.  It  has  proved  a  very  obnoxious  ailment,  and,  further- 
more, a  very  stubborn  one.  Apparently  it  is  brought  about  by  a 
saturation  of  the  system  with  arsenic,  and  the  victim  is  nearly  always 
hypersensitive  to  arsenic  exposure.  In  the  case  of  constant  exposure 
the  mucous  membranes  of  the  nose  and  throat  reach  such  a  condition 
that  they  are  exceedingly  sensitive  to  mechanical  irritation  by  any 
form  of  dust,  and  a  slight  exposure  to  dust  brings  on  an  attack  which 
very  closely  resembles  hay  fever." 

It  is  to  be  remembered  that  these  chronic  cases  followed  a  long 
and  intimate  exposure  to  arsenic  dusts.  Mr.  Coad  was  of  the 
opinion  that  the  amount  of  exposure  incident  to  the  anti-Anopheline 
work  we  have  described  would  probably  not  lead  to  any  particular 
danger.    It  is  significant  that  so  little  trouble  is  reported  by  experi- 
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ment  station  workers  and  by  other  persons  who  have  used  arsenic 
dusts  extensively  for  some  years.  Possibly  their  immunity  has  been 
due  in  part  to  the  fact  that  they  use  principally  the  little  water- 
soluble  calcium  arsenate,  and  that  cotton-plant  dusting  extends  over 
a  comparatively  short  period  each  year.  However,  in  anti-Anophe- 
line  work  where  such  small  quantities  of  highly  diluted  Paris  green 
are  used,  and  where  the  work  is  wholly  out  of  doors,  simple  precau- 
tions should  suffice  to  protect  the  user,  nor  would  a  health  officer 
anticipate  any  strenuous  objections  from  the  people  of  a  connnunity 
to  the  use  of  a  substance  so  commonly  employed  as  an  insecticide. 

Discussion. 

Mr.  Le  Prince.  I  had  the  pleasure  of  seeing  one  of  the  experimen- 
tal tests,  and  I  believe,  if  I  had  taken  photographs  of  parts  of  that 
body  of  water  and  presented  them  to  this  audience,  you  would  have 
judged  that  it  was  solid  land  rather  than  vegetation  floating  on  the 
surface  of  the  water  that  you  were  looking  at.  There  was  excellent 
Anopheles  control  of  that  pond.  We  desire  to  have  this  matter  dis- 
cussed by  a  man  who  has  been  fortunate  enough  to  be  with  Doctor 
Barber,  and  I  will  call  on  Mr.  Komp, 

Mr.  Komp.  Mr.  Chairman,  I  have  two  photographs  of  an  area  that 
was  treated,  just  outside  of  Montgomery,  Ala.,  which  I  will  pass 
around.  It  had  the  same  type  of  vegetation  that  Mr.  Le  Prince 
has  spoken  about,  in  this  case  mostly  Hydrochloa,  the  silver-leaf 
grass.  If  I  had  known  about  the  use  of  Paris  green  tliree  months 
previously — that  is,  while  my  work  was  going  on  in  Mississippi — I 
would  never  have  used  a  drop  of  oil,  and  would  have  been  able  to 
do  the  same  work  at  about  one-sixth  the  cost.  We  may  hope  for 
an  improvement  in  one  point.  Arsenic  will  not  kill  Culex  larvae. 
This  is  due  to  the  difference  in  the  feeding  habits  of  Anopheles  and 
Culex  larv8B,  the  Anopheles  being  surface  feeders.  We  hope  some- 
thing equally  effective  against  Culex  may  be  worked  out.  The  main 
advantage  of  arsenic  is  that  we  can  control  Anopheles  breeding  in 
difficult  situations,  in  seepage  outcrops,  and  in  places  where  we  have 
no  fish  control,  or  where  the  fish  are  prevented  by  dense  vegetation 
from  getting  at  the  larvae.  The  great  effectiveness  and  low  cost  of 
Paris  green  render  it  a  most  valuable  means  of  control. 

Mr.  Le  Prince.  The  subject  is  open  for  discussion. 

Mr.  Johnson.  I  have  had  the  pleasure  of  seeing  some  of  these 
experiments  both  in  Talladega  and  at  Montgomery.  I  have  never 
seen  such  destruction  of  larvse;  that  stuff  just  went  onto  the  water 
and  the  larvae  died  then  and  there.  There  is  one  question  I  want  to 
ask  Doctor  Barber:  How  long  does  a  single  application  last?  That 
is  an  important  point.  With  oil,  we  have  to  oil  once  a  week;  if  this 
Paris  green  will  last  over  a  week,  it  has  a  great  advantage  over  oil. 
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Mr.  Le  Prince.  I  think  it  would  be  preferable  to  answer  the 
questions  as  asked,  if  you  would  prefer  it  that  way,  Doctor  Barber. 
Doctor  Barbeh.  I  will  answer  two  questions  at' once.  First,  the 
chief  disadvantage  of  arsenic  as  a  larvicide  is  that  it  attacks  only 
Anopheline  larvae;  eggs,  pupae,  and  Culicines  in  all  stages  are  left 
untouched.  Second,  the  larvicide  should  be  applied  as  often  as  once 
in  10  days  during  the  warm  season,  when  development  is  going  on  at 
its  maximum  rate.  Anopheline  eggs  are  probably  unharmed  by  the 
larvicide,  and  they  soon  hatch  out  and  produce  a  new  brood. 

Arsenic  was  applied  to  a  certain  pond  in  Mitchell  County,  Ga., 
and  the  most  complete  destruction  of  larvae  resulted.  We  went  over 
the  treated  area  repeatedly  and  could  not  find  a  single  larva.  After 
about  two  days  small  larvae  began  to  appear,  some  of  which  reached 
the  pupal  stage  in  about  10  days.  The  temperature  of  the  water 
reached  about  102°  F.  in  early  afternoon  and  was  76°  F.  at  5  o'clock 
in  the  morning,  so  it  is  probable  that  conditions  for  rapid  develop- 
ment were  favorable.  The  species  of  Anopheles  was  A.  quadrimacu- 
lotus. 

Mr.  Shaw.  I  am  particularly  interested  in  this  because  I  think 
we  will  have  a  very  fine  opportunity  to  use  this  method  next  season. 
A  dam  across  Cane  River  below  Natchitoches  causes  a  lake  the  edges 
of  which  are  heavily  grown  with  aquatic  plant  life  and  algae.  I 
would  like  to  know  how  this  heavy  growth  will  affect  the  use  of 
arsenic?    Will  it  require  a  heavier  treatment? 

Doctor  Barber.  We  tried  it  in  a  number  of  places  in  which 
plants  were  growing  very  thickly  over  the  surface  of  the  water.  I 
should  use  rather  more  arsenic  where  vegetation  is  abundant. 

Mr.  Shaw,  From  your  experimental  work,  are  you  able  to  recom- 
mend a  method  of  distributing  it  or  carrying  it  to  the  location  when 
the  work  is  done  on  a  large  scale?  The  lake  edge  to  be  treated  is 
about  2  miles  in  extent. 

Doctor  Barber.  I  should  say  that  one  person  could  carry  by  hand 
enough  arsenic  for  the  treatment  of  2  miles  of  lake  margin.  If 
one  has  enough  dust  for  diluting  the  arsenic  at  the  locality  to  be 
treated  he  need  not  carry  that. 

Mr.  Shaw.  That  is  all  right  in  some  cases,  but  in  others  one 
can't  get  road  dust  at  a  convenient  distance. 

Doctor  BARiiER.  Very  fine  sand  can  be  used  to  dilute  the  arsenic 
dust. 

Mr.  Shaw.  How  about  sawdust? 

Doctor  Barber.  Something  that  is  easily  carried  by  the  wind,  like 
road  dust,  is  the  best. 

Mr.  Shaw,  I  understood  you  to  say  that  it  had  no  effect  on  Gam- 
busia. 
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Doctor  Barber.  We  went  over  every  place  we  treated  with  arsenic 
and  found  no  effect  on  anything  except  on  the  surface-feeding  Ano- 
pheles larv88.  There  is  hardly  any  other  water  animal  that  feeds 
on  the  surface  as  the  Anopheles  larvse  do,  and  the  only  danger  one 
would  anticipate  to  Gambusia  would  be  through  their  feeding  on 
poisoned  larvee.  That  danger,  in  our  experience,  does  not  seem 
to  be  serious. 

Mr.  Shaw.  What  is  your  opinion  of  the  cost  of  using  arsenic  as 
compared  to  clearing  of  vegetation?  In  this  case,  the  clearing  of 
vegetation  for  a  distance  of  5  or  6  feet  from  the  bank,  and  a  length 
of  2  miles  on  each  side  of  the  lake,  would  give  the  Gambusia  free 
access  and  excellent  control  would  be  effected. 

Doctor  Barber.  I  should  certainly  give  the  arsenic  a  trial.  The 
cost  of  the  Paris  green  needed  for  about  1,000  square  feet  of  breed- 
ing surface  is  approximately  seven-tenths  of  a  cent. 

Mr.  Le  Prince.  I  believe  in  the  coming  year  in  many  of  our 
projects  our  costs  are  going  to  be  materially  reduced  by  using  this 
larvacide,  and  now  is  the  time  for  you  gentlemen  to  ask  questions. 

Mr.  Parker.  I  would  like  to  ask  Doctor  Barber  if,  in  carrying  on 
these  experiments,  he  has  confined  his  efforts  to  still  water,  or  if  he 
has  used  the  slowly  moving  streams,  in  which  we  may  expect  some 
Anopheles  breeding,  and  what  the  results  were  on  these  streams. 

Doctor  Barber.  We  used  the  arsenic  very  successfully  in  a  ditch  in 
wrhich  there  was  a  slow  current.  Mr.  Komp  treated  this  ditch,  using 
the  pole  and  bag  method  sometimes  employed  for  dusting  plants. 
It  was  an  ^1,  quadrimaculaiiis  breeding  place,  but  one  where  one 
would  ordinarily  expect  to  find  A.  puncfipennis.  In  some  experi- 
ments we  placed  the  dust  on  the  surface  of  water  and  depended 
on  the  current  of  the  stream  to  carry  it  to  the  larvae  at  the  taargin. 
These  attempts  were  partially  successful,  but  it  is  apparently  best 
to  let  the  air  carry  the  dust  rather  than  to  depend  on  water  cur- 
rents. 

Mr.  Le  Prince.  In  regard  to  the  matter  of  dust  travel,  the  next 
time  a  Ford  passes  you  when  you  are  walking  on  a  dusty  road  no- 
tice the  way  in  which  the  dust  cloud  from  the  Ford  gets  to  a  consid- 
erable distance  from  the  road. 

Doctor  Griffitts.  I  have  seen  the  time  when  I  would  have  wel- 
comed Doctor  Barber  with  a  little  bottle  of  Paris  green,  like  an 
angel  from  the  skies,  to  use  on  vegetation-covered  ponds  that  couldn't 
be  controlled  reasonably  economically  in  any  way  that  we  could 
then  find.  I  would  like  to  ask  Doctor  Barber  what  effect  summer 
showers  have  immediately  after  casting  this  dust  on  the  surface,  and 
also  on  rather  large  ponds  what  effect  wind  or  breeze  will  have  in 
carrying  it  from  one  part  of  the  pond  to  another.     The  limited  ob- 
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servation,  that  I  have  had  suggested  that  larvsB  are  not  killed  in  less 
than  an  hour's  time. 

Doctor  Barber.  We  made  some  very  careful  experiments  in  the 
laboratory  as  regards  the  time  of  survival  of  larvae  after  poisoning. 
We  fed  arsenic  to  larvae  and  then  segregated  them  and  observed  how 
long  they  survived.  After  a  light  dose  they  sometimes  lived  two  or 
three  hours;  after  a  heavy  dose  they  lived  30  minutes  to  1  hour.  As 
regards  summer  showers,  such  would  not  prevent  the  action  of  the 
arsenic  dust  if  they  came  two  hours  or  more  after  the  application  of 
the  dust.  Wind  should  help  the  distribution  of  the  dust,  since  it 
usually  carries  floating  particles  to  the  places  where  the  larvse  have 
lodged. 

Mr.  Le  Fringe.  I  want  to  be  sure  that  you  realize  the  importance 
of  this  subject.  Some  of  you  gentlemen  here,  particularly  the  engi- 
neers, may  be  going  to  the  Tropics  some  day  to  take  up  antimalaria 
work,  and,  if  you  do,  you  will  find  interference  to  your  control 
work  by  vegetation  tenfold  what  it  is  up  here  and  you  can  see  the 
advantage  of  this  method  of  control  that  is  being  tried  out. 

Mr.  Stromquist.  Mr.  Chairman,  as  regards  the  effect  of  the  wind 
carrying  the  dust  to  one  side  of  a  large  pond,  the  places  where  this 
method  will  be  more  effective,  as  compared  with  other  methods,  is 
where  there  is  much  vegetation,  and  in  such  places  the  wind  would 
have  the  minimum  effect  in  carrying  it  from  one  part  of  the  pond 
to  the  other  after  you  get  it  on.  I  should  not  think  the  effect  of  the 
wind  in  reducing  the  efficiency  of  this  method  would  be  very  great. 

Doctor  Deeks.  In  applying  his  method  Doctor  Barber  referred  to 
the  effects  of  the  arsenic  on  the  operator.  It  is  well  known  that  some 
people  are  more  susceptible  to  arsenical  poison  than  others,  and  I 
would  like  to  suggest  that  the  operator  would  be  amply  protected  if 
he  wore  a  gauze  mask  over  his  mouth  and  nostrils  and  used  rubber 
gloves. 

Mr.  Le  Prince.  We  desire  to  hear  from  Doctor  Google. 

Doctor  Google.  It  was  my  good  fortune  to  assist  Doctor  Barber 
with  a  few  of  his  experiments  in  Talladega  County,  Ala.  In  a  pas- 
ture about  10  acres  in  size,  15  cows  had  been  grazing.  There  were 
a  number  of  small  springs  oozing  out  of  the  ground  over  an  area  of 
about  2  acres.  In  this  area  the  ground  was  soft  and  there  were  hun- 
dreds of  hoofprints,  each  of  which  was  partly  filled  with  water  con- 
taining many  larvae  of  both  Gulicine  and  Anopheline  type^  Doctor 
Barber  made  very  close  observations  of  the  conditions.  The  arsenic 
dust  was  then  applied.  In  less  than  two  hours  the  final  observations 
were  made;  great  care  was  exercised;  a  very  minute  inspection  was 
made;  no  living  Anopheline  larv8B  were  found.  Gertainly  the  arsenic 
dust  fell  on  quite  a  lot  of  the  grass;  the  cows  continued  to  graze  in  the 


16  COKFERENCE  OF   MALABIA  FIELD  WORKERS, 

pasture.    It  is  believed  that  they  grazed  over  this  area.    There  were 
no  ill  effects  to  the  cows  whatever. 

Another  experiment  was  carried  out  on  an  inlet  of  impounded 
water  on  the  Coosa  River.  Several  tons  of  driftwood  had  been 
washed  into  this  little  inlet.  It  was  pretty  well  matted  together, 
most  of  it  floating.  The  ends  of  some  of  the  logs  were  on  the  bank 
sufficiently  to  anchor  the  entire  mass  in  this  inlet.  Small  bits  of 
bark  and  other  floatage  were  sufficient  to  protect  the  larvae  from  the 
fish  and  other  enemies;  very  close  observations  by  Doctor  Barber 
were  given  to  me  to  record.  I  noted  the  Anopheline  larvae  would 
average  about  two  or  three  to  the  dip.  The  powder  was  then  dusted 
over  the  area,  about  40  by  90  feet.  In  about  70  minutes  we  checked 
the  area.  I  think  only  two  live  larvae  were  found,  and  they  probably 
would  not  have  survived.  I  can  mention  another  experiment. 
There  is  a  little  spring  coming  out  of  the  fill  in  the  railroad  near 
Talladega  Springs.  From  the  spring  down  a  distance  of  about 
60  or  70  feet  was  a  very  heavy  growth  of  water  cress ;  the  water  was 
hidden  from  view;  the  average  number  of  Anopheline  larvae  was 
about  12  per  dip.  The  arsenic  powder  was  dusted  over  this  area;  in 
about  four  hours  the  regular  routine  observations  were  made;  no 
live  larvae  were  found.  The  powder  works  down  between  the  vege- 
tation ;  the  larvae  soon  gets  it  and  that  ends  its  life.  As  Doctor  Bar- 
ber says,  it  worked  like  magic.  It  is  certainly  very  effective  in  de- 
stroying Anopheline  larvae. 

Mr.  Johnson.  Mr.  Chairman,  there  are  two  or  three  points  I 
would  like  to  bring  up.  In  the  first  place,  the  one  Doctor  Google 
mentions  about  water  cress.  The  people  at  Talladega  Springs  saw 
you  men  there,  and  a  few  days  later,  when  I  visited  the  town,  these 
places  had  been  ditched. 

Another  thing,  we  made  some  experiments  there.  In  two  of  those 
water-cress  areas  we  tried  kreso  dip  No.  1.  Before  applying  we  got, 
I  think,  267  wigglers,  and  one  hour  after  applying  about  10  cents^ 
worth  of  kreso  dip  No.  1  to  a  surface  of  about  100  square  feet,  we 
found  in  the  same  number  of  dips  about  9  or  10  live  wrigglers.  Most 
of  these  were  sick  and  would  probably  have  died  in  a  short  time. 
A  great  advantage  was  that  it  killed  the  Culex  as  well  as  the 
Anopheles. 

After  Doctor  Barber  left  Talladega  County,  we  used  Paris  green 
several  times  during  heavy  winds ;  if  the  Paris  green  was  blown  off, 
it  certainly  killed  the  wigglers  first. 

This  method  is  of  great  value  where  the  vegetation  is  so  thick  oil 
will  not  work:  in  such  places  Paris  green  does  work. 

Mr.  Shaw.  What  is  the  effect  of  the  arsenic  on  plant  life,  such 
as  rice?  Would  it  have  any  effect  on  the  growth  of  rice?  Couhl 
arsenic  be  used  effectively  in  rice  fields?     I  have  made  some  obser- 
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vations  in  rice  fields  and  find  that  breeding  occurs  in  only  certain 
locations,  particularly  in  the  ditches  around  rice  fields.  Apparently 
.  there  is  no  effective  control  for  a  large  field,  but  sometimes  a  rather 
small  field  prevents  control  around  a  town. 

Doctor  Barber.  These  poisons  have  often  been  used  for  the  de- 
struction of  insect  plant  pests.  I  should  say  that  the  amounts  used 
for  larvicidal  work  would  be  absolutely  innocuous  to  plants. 

Mr.  Le  Prince.  Doctor  Carter,  who  is  with  us,  has  seen  many 
places  where  it  would  have  been  economically  impractical  to  control 
the  Anopheles  situation,  and  to-day  we  think  we  have  a  means  of 
handling  it.  We  should  Uke  to  have  a  few  remarks  from  Doctor 
Carter. 

Doctor  Carter.  Personally,  of  course,  I  am  not  familiar  with  the 
use  of  Paris  green,  but  for  a  number  of  years  we  have  been  trying  to 
find  methods  of  treating  Anopheles  breeding  places  which  could  not 
be  controlled  by  the  fish.  As  to  the  use  of  coal  oil,  we  well  know  it 
is  hard  to  get  anybody  to  carry  coal  oil  on  his  back;  also  it  isn't 
reliable  in  much  vegetation  or  in  pond  breeding,  when  the  surface 
is  covered  with  drift  and  floatage  in  which  the  Anopheles  lie. 

Mr.  Lb  Prince.  We  can  handle  that  with  sand  soaked  in  coal  oil. 
You  can  throw  it  where  you  can't  spray. 

Doctor  Carter.  In  aU  work  where  the  vegetation  is  above  the 
water,  if  the  vegetation  above  the  surface  of  the  water  is  profuse, 
to  my  mind  the  coal  oil  is  useless,  no  matter  how  applied,  unless 
applied  in  enormous  quantities.  There  are  two  systems  of  oiling — 
one  at  regular  intervals  of  time  independently  of  breeding  and  one 
only  where  breeding  is  found  after  inspection.  For  the  second,  if 
we  can  have  the  inspector  use  his  own  oil  or  larvicide,  we  save  the 
services  of  one  or  more  men.  This  is  not  generally  possible  with  oil. 
It  may  be  so  with  arsenic  over  a  large  part  of  the  area  to  be  con- 
trolled. The  amount  of  arsenic  to  be  transported  is  so  small  that  the 
inspectors,  maybe  with  one  man  to  help,  can  destroy  the  breeding 
places  almost  as  fast  as  they  can  be  found  by  him. 

Mr.  Lb  ftiiNCE.  May  I  call  on  Doctor  Barber  to  close  the  discus- 
sion. 

Doctor  Barber.  In  the  first  place,  credit  for  this  work  should  go 
to  Roubaud,  who  did  the  pioneer  work  with  trioxymethylene  dust, 
as  well  as  to  the  writers. 

As  regards  the  point  brought  out  by  Doctor  Deeks — the  possible 
effect  of  arsenic  dust  on  the  person  distributing  it — I  wish  to  state 
that  in  an  article  on  arsenic  as  a  larvicide,  which  will  soon  appear, 
such  possible  effects  will  be  discussed.  It  is  true  that  certain  precau- 
tions should  be  taken,  but  I  should  think  very  simple  precautions 
would  suffice,  since  one  is  working  in  the  open  and  with  very  highly 
diluted  dusts. 
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Mr.  Stromquist.  I  make  a  motion  that  this  conference  go  on 
record  with  a  vote  of  thanks  to  Doctor  Barber  for  the  method  which 
he  has  developed,  and  which  from  the  standpoint  of  pond  control  . 
is  the  most  important  development  made  recently  in  the  control  of 
mosquitoes. 

(The  motion  was  duly  seconded  and  carried.) 

Mr.  Le  Prince.  We  thank  you,  Doctor  Barber. 

Mr.  Van  Hovenbero.  I  have  been  asked  by  a  number  of  the  engi- 
neers and  others  present  to  ask  the  permission  of  the  Chair  to  speak 
on  a  matter  that  is  quite  in  line  with  the  object  of  this  meeting. 

Mr.  Le  Prince.  You  have  it. 

Mr.  Van  Hovenbero.  And,  with  your  permission,  I  would  like  to 
say  a  word  about  the  presence  of  Doctor  Carter.  We  are  all  greatly 
honored  by  his  presence  at  this  time.  We  look  on  him  as  a  father 
of  the  engineers  in  malaria-control  work,  and  it  seems  to  me  that  it 
is  quite  fitting  that  we  should  ask  Doctor  Carter  to  honor  us  again 
by  taking  a  place  in  this  conference  as  consulting  adviser.  Perhaps 
a  better  name  might  be  chosen,  but  that  seems  appropriate  to  me. 
He  has  been  the  adviser  to  all  of  us,  and  we  certainly  wish  him  to 
continue  in  that  capacity.  And  I  would  like  to  offer  this  suggestion 
as  a  motion  at  this  time. 

(The  motion  was  duly  seconded  and  carried.) 

Mr.  Le  Prince.  Doctor  Carter,  you  are  consulting  adviser. 

The  author  of  the  next  paper,  unfortunately,  can  not  be  with  us 
this  morning,  and  I  am  going  to  delay  the  reading  of  that  paper. 

We  are  very  fortunate  in  having  with  us  the  medical  director  of 
the  United  Fruit  Co.  Doctor  Decks  has  had  a  very  large  experience 
in  dealing  with  malaria  and  malarial  problems,  and  at  the  present 
time  probably  has  a  larger  field  of  malaria  control  than  all  the  rest  of 
us  put  together.  His  representatives  are  working  in  many  parts  of 
the  Tropics  and  sub-Tropics.  Now,  the  time  may  come  when  you 
gentlemen  may  be  down  there,  and  you  will  appreciate  the  oppor- 
tunity of  hearing  remarks  from  Doctor  Deeks. 

I  might  also  mention  this  fact,  that  in  the  work  in  Mexico  last 
year  I  found  quite  a  large  number  of  engineers  and  geologists  who 
were  put  in  charge  of  field  parties  and  large  working  forces — any- 
where from  half  a  dozen  to  500  men  or  more — where  there  was  no 
medical  man  present.  The  engineers  had  charge  of  the  quinine  work, 
which  was  forced  upon  them.  They  didn't  know  what  the  standard 
treatment  was.  They  used  an  improvised  treatment,  the  best  they 
knew  how,  and  I  am  going  to  ask  Doctor  Deeks  to  speak  on  the 
subject. 

Doctor  Deeks.  When  I  first  went  to  Ancon  Hospital  the  routine 
method  of  treating  malaria  was  (in  addition  to  calomel  and  salts)  to 
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give  10  grains  of  quinine  three  times  daily  after  meals,  and  this  was 
continued  until  the  patient  felt  well  enough  to  leave  the  hospital, 
which  was  from  one  to  three  days  after  the  temperature  was  normal. 
The  result  was  that  frequently  the  patients  were  returned  to  us  with  a 
relapse  on  the  same  day  or  a  day  or  two  afterwards. 

We  then  insisted  that  the  patients  remain  in  the  hospital  until  five 
days  had  passed  without  fever — ^meanwhile  taking  30  grains  of  qui- 
nine daily  in  solution.  This  gave  exceedingly  gratifying  results  in 
the  prevention  of  relapses,  as  it  enabled  the  patient  to  increase  his  re- 
sistance. On  a  generous  diet,  and  with  the  extra  amount  of  quinine 
administered,  a  cure  was  frequently  successful,  particularly  in  the 
benign  forms.  Doctors  Gorgas  and  Carter  were  so  surprised  with 
the  results  that  the  order  was  issued  to  the  effect  that  the  method  of 
treatment  be  followed  in  all  the  hospitals  and  sick  camps  in  the  zone. 

After  following  this  method  for  three  or  four  years,  and  finding 
that  a  few  cases  still  relapsed,  we  increased  the  dosage  to  15  grains 
three  times  daUy  during  their  hospital  stay,  and  we  found  that  our 
results  were  better  still ;  and  this  continued  to  be  the  routine  method 
imtil  the  canal  work  was  finished.  That  is  the  routine  method  now 
followed  in  all  our  hospitals  which  we  operate  in  the  Tropics,  and  if 
we  can  persuade  our  patients  to  take  15  grains  twice  daily,  on  every 
Saturday  and  Sunday  for  8  weeks  following  the  hospital  treatment, 
we  feel  that  we  can  effect  a  cure  in  all  cases  unless  they  are  suffering 
from  some  other  debilitating  constitutional  disease  which  interferes 
with  their  normal  resistance  and  which  requires  special  treatment. 

I  am  of  the  opinion,  therefore,  that  the  standard  treatment  recom- 
mended so  strongly  here  will  not  meet  our  needs  in  'plantation  work 
in  the  Tropics,  as  it  is  practically  impossible  to  influence  our  laborers 
outside  hospital  control  to  take  the  quinine  daily,  as  recommended. 

There  is  one  more  important  point  that  I  wish  to  bring  to  your  at- 
tention. It  is  the  class  of  cases  that  Mr.  Le  Prince  referred  to.  In 
j^ontier  work  when  no  adequate  sanitary  measures  can  be  taken  in 
advance,  and  where  engineers  and  other  important  officials  have  to 
do  preliminary  work  where  they  are  exposed  to  malarial  infection, 
if  we  instruct  them  to  take  15  grains  of  quinine  in  solution,  say,  every 
Wednesday  and  Saturday  night,  the  chances  of  infection  are  greatly 
diminished,  and  if  infected  the  work  of  curing  them  is  greatty  facili- 
tated. 

We  carried  on  prophylactic  work  in  one  of  our  divisions  in  Cuba 
during  the  past  season  according  to  this  method.  Accompanying 
each  dose  in  solution  we  gave  one-half  an  ounce  of  rum,  which  was 
an  added  inducement  to  take  the  quinine,  and  the  result  was  that  we 
reduced  our  morbidity  for  malaria  75  per  cent  over  that  of  another 
division  in  the  immediate  vicinity  where  the  work  was  not  done. 
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We  strongly  recommend  the  prophylactic  measure  when  men  know 
that  they  are  going  to  be  exposed  to  malarial  infection. 

Mr.  Lb  Pbince.  Doctor  Decks,  I  know  all  of  the  engineers  are  par- 
ticularly interested  in  the  situation  in  the  Tropics,  and  I  am  sure 
that  one  or  two  of  the  engineers  may  be  glad  to  have  the  opportunity 
of  asking  a  question  or  two. 

Doctor  CooGLE.  It  was  my  understanding  the  size  of  the  dose  and 
the  amount  of  quinine  per  week  for  prophylactic  purposes  would  be 
the  same  as  that  necessary  to  disinfect  a  malaria  case.  I  understand 
you  reconunend  only  15  grains  on  Wednesdays  and  Sundays,  or  30 
grains  a  week. 

Doctor  Deeks.  That  is  for  prophylactic  purposes. 

Doctor  CooGLE.  Thirty  grains  a  week  for  disinfecting  purposes 
also? 

Doctor  Deeks.  That  is  for  prophylactic  purposes. 

Doctor  Google.  For  prophylactic  purposes  I  have  been  using  70 
grains  per  week — 10  grains  each  night. 

Doctor  Deeks.  Is  that  for  curative  purposes? 

Doctor  CooGLE.  That  amount  has  been  recommended  for  prophy- 
lactic purposes,  too. 

Doctor  Carter.  That  is  for  sterilizing  purposes  or  for  immunizing 
purposes — where  a  man  has  no  malaria  and  who  is  going  where  he 
is  sure  there  is  malaria.  If  he  will  flood  the  system  twice  a  week 
with  15  grains,  he  should  get  no  malaria.  Fifteen  grains  might  be 
sufficient,  but  I  have  always  used  it  twice  a  week. 

Doctor  Google.  As  I  understand,  the  standard  quinine  treatment 
can  be  recommended  for  curative  purposes,  disinfecting  purposes^ 
sterilizing  purposes,  and  also  prophylactic  purposes;  and  for  aA 
adult  the  standard  quinine  treatment  contains  70  grains  per  week. 

Doctor  Deeks.  I  think  for  curative  purposes  the  standard  treat- 
ment wiU  not  succeed  in  the  Tropics.  You  may  have  different  con- 
ditions here  and  a  milder  form  of  malaria  than  in  the  Tropics;  but 
we  found  it  didn't  work  in  Ancon. 

Doctor  Google.  Is  that  too  much  quinine  to  recommend  for  pro- 
phylactic purposes? 

Doctor  Deeks.  It  is  more  than  is  necessary ;  and  why  give  so  much 
if  we  can  succeed  with  30  grains  a  week  ? 

Mr.  Le  Prince.  Can  an  engineer  start  engineering  operations,  even 
on  a  small  scale,  if  he  does  not  take  the  measures  you  are  taking  now  ? 
Doctor  Deeks.  We  couldn't  work  in  the  Tropics  at  all  unless  we 
had  an  efficient  hospital  corps  and  a  sanitary  system,  because  the 
white  men  would  become  so  infected  they  wouldn't  stay  with  us. 
Under  the  conditions  we  have  at  present  it  is  just  as  safe  for  the 
white  men  in  the  Tropics  as  in  the  North.  They  all  take  their  families 
there  and  our  mortality  rate  is  less  than  it  is  in  New  York. 
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Mr.  LiB  Prince.  For  those  who  are  particularly  interested,  may  I 
ask  regarding  the  publication  of  the  annual  report  of  your  company? 

Doctor  Dexsks.  We  issue  an  annual  report,  and  try  to  send  it  to 
those  who  are  interested  all  over  the  country.  I  have  a  copy  here, 
and  if  any  of  you  are  interested  and  will  drop  a  line  to  the  office  I 
will  be  glad  to  furnish  you  with  a  copy. 

Mr.  Lb  Prince.  Would  you  give  the  address  ? 

Doctor  Deeks.  17  Battery  Place,  New  York  City,  United  Fruit 
Co.,  General  Manager,  Medical  Department. 

Mr.  Lb  Prince.  We  thank  you,  Doctor  Deeks,  for  your  kindness. 

We  have  seen  for  a  number  of  years  the  necessity  of  major  drainage 
operations,  and  some  of  us  believe  that  long  before  the  State  health 
departments  are  able  to  cope  as  the  State  health  officers  wish  to  with 
our  so-called  big  malaria  problems  of  the  South,  they  will  be  largely 
done  away  with  through  the  drainage  projects  now  being  installed. 
We  shall  hear  of  these  projects  from  the  president  of  the  Morgan 
Engineering  Co.,  of  Memphis.    Mr.  Hidinger. 


EFFECT  OF  DRAINAGE  DISTRICTS  ON  THE  CONTROL  OF 
MALARIA  IN  THE  MISSISSIPPI  DELTA. 


Member  American  Society  of  CivU  Engyneers,  President  Morgan  Engineering  Co,, 

Memphis,  Tenn, 

Throughout  the  lower  Mississippi  Valley  drainage  of  large  bodies 
of  land  has  been  going  on  for  many  years  until  at  the  present  time 
a  considerable  area  of  the  swamp  lands  of  the  alluvial  Mississippi 
Delta  have  been  afforded  agricultural  drainage  by  means  of  artificial 
channels  constructed  by  organized  drainage  districts.  The  south- 
east comer  of.  Missouri,  the  eastern  side  of  Arkansas,  and  the  western 
part  of  Mississippi,  known  as  the  Yazoo-Mississippi  Delta,  all  rep- 
resent regions  where  drainage  districts  have  carried  out  extensive 
improvements  for  agricultural  drainage. 

The  work  undertaken  by  such  drainage  districts  is  primarily  for 
the  purpose  of  providing  drainage  outlet  channels  into  which  farm 
and  plantation  ditches  can  be  dug.  Some  farm  drainage  is  received 
by  the  lands  immediately  adjacent  to  the  new  channels,  but  the  main 
function  of  drainage  districts  throughout  the  South  is  to  furnish 
the  outlets.  The  smaller  ditches  which  are  needed  to  thoroughly 
drain  the  lands  into  the  outlet  ditches  naturally  follow  as  the  country 
is  opened  up  by  agricultural  development.  However,  before  this  is 
done  the  outlet  canals  reduce  the  size  of  the  existing  pools  of  water, 
and  consequently  the  time  which  such  pools  hold  water  is  considerably 
lessened  because  the  smaller  amount  that  remains  is  evaporated  or 
soaks  away  in  a  shorter  time. 

An  illustration  of  the  removal  of  ponds  of  standing  water  by  dis- 
trict canals  is  found  in  one  of  our  drainage  districts,  just  south  of 
Memphis,  in  northern  Mississippi.  In  one  part  of  this  district  were 
a  series  of  long  parallel  slashes  or  ponds  which  had  always  held 
water  and  furnished  a  breeding  place  for  mosquitoes.  One  of  the 
outlet  ditches  in  the  district  was  "dug  at  right  angles  to  the  general 
direction  of  these  ponds,  and  the  result  '^as  that  where  frogs  and 
water  lilies  previously  flourished,  the  land  is  now  perfectly  dry  and 
subject  to  cultivation,  and  offers  no  chance  for  mosquitoes  to  breed. 

Although  drainage-district  canals  are  excavated  to  afford  agricul- 
tural drainage,  nevertheless,  it  must  be  recognized  that  such  canals 
are  an  absolute  necessity  in  the  Delta  country  of  the  lower  Missis- 
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sippi  Valley  before  the  control  of  malaria  by  the  reduction  of  breed- 
ing places  for  mosquitoes  can  take  place.  Up  to  this  time  the  elimi- 
nation of  mosquitoes  and  eradication  of  malaria  has  been  a  side 
issue,  a  by-product,  so  to  speak,  but  from  now  on  it  must  be  made 
one  of  the  main  issues  by  drainage  district  officials. 

A  majority  of  the  drainage  ditches  are  dug  by  floating  dipper 
dredges.  These  machines,  although  very  economical  for  removing 
earth,  leave  the  bottom  of  the  channel  ordinarily  a  series  of  de- 
pressions and  ridges  which  will  hold  water  in  times  when  the  channel 
would  otherwise  be  entirely  dry.  Such  pools  are  usually  below  the 
grade  line  of  the  ditch  necessary  for  furnishing  drainage  to  the 
adjoining  lands,  and  from  the  standpoint  of  agriciQtural  drainage 
no  harm  is  done.  Such  pools,  however,  furnish  very  convenient 
places  for  the  breeding  of  mosquitoes.  There  is  no  practical  way  of 
draining  out  such  pools  except  at  great  expense,  and  for  purposes 
of  malaria  control  we  believe  that  they  can  best  be  handled  by  oiling, 
dusting  with  arsenic,  or  some  other  similar  method. 

Maintenance. 

It  is  the  opinion  of  a  great  many  persons  engaged  in  antimalaria 
work  that  most  drainage  systems  are  carelessly  planned  and  con- 
structed from  the  malaria  standpoint.  We  do  not  agree  that  sudi 
is  the  case  in  the  flat  Delta  lands  of  the  Mississippi  Valley.  It  is 
our  opinion  that  work  looking  to  full  control  of  malaria  is  a  second 
step  and  that  it  logically  falls  into  the  maintenance  stage  of  a  drain- 
age district.  However,  maintenance  work  must  be  done  differently 
and  more  intensively  for  malaria  control  than  for  agricultural  pur- 
poses. The  drainage  engineer  is  faced  with  maintenance  problems 
as  soon  as  the  canals  of  a  district  have  been  excavated,  and  he  usually 
handles  these  problems  from  the  viewpoint  of  good  agricidtural 
drainage.  The  sanitary  engineer  engaged  on  malaria  control  de- 
sires to  remove  or  render  harmless  the  possible  mosquito  harbors, 
and  in  so  doing  he  is  confronted  with  much  the  same  problems  of 
maintenance  as  the  drainage  engineer.  Since  the  two  are  so  closely 
related,  we  believe  it  is  advisable  to  discuss  at  some  length  the  causes 
of  deterioration  of  drainage  ditches  and  the  methods  and  costs  of 
maintaining  them. 

The  maintenance  of  drainage  canals  from  the  standpoint  of  agri- 
cultural drainage  falls  naturally  into  three  classes : 

First.  Removal  of  bars  and  slides. 

Second.  Removal  of  tree  growth,  drift,  logs,  etc. 

Third.  Removal  of  water  weeds. 

Each  of  these  subjects  will  be  considered  imder  separate  heads. 

Removal  of  hars  and  gUdes^ — ^Bars  and  slides  are  the  result  of 
several  causes.    A  decrease  in  the  velocity  of  the  water  in  the  ditch 
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ifuiy  cause  the  deposition  of  silt  carried  by  the  water  at  higher  veloci- 
ties. The  most  frequent  cause,  however,  is  from  material  deposited 
by  the  cutting  back  of  local  drains  or  side  ditches  entering  through 
openings  in  the  spoil  banks  or  sides  of  a  canal.  Other  causes  are  by 
material  washing  down  from  the  slopes  of  the  ditch  itself  and  by 
slides  in  the  banks  and,  in  some  cases,  by  slides  in  the  spoil  banks. 
Fences  and  floodgates,  which  are  sometimes  built  across  drainage 
channels,  offer  obstructions  which  quite  frequently  cause  the  forma- 
tion of  bars  above  them. 

The  maintenance  problem  resolves  itself  into  some  method  of 
either  removing  the  bars  and  slides  or  minimizing  their  effects  on 
the  ditches.  In  the  usual  case  the  bar  will  cause  a  pool  of  water  to 
collect.  Such  pools,  when  the  slides  are  small,  may  not  be  at  all 
serious  from  the  standpoint  of  land  drainage,  but  from  the  malaria 
standpoint  they  are  very  serious.  When  the  bars  are  larger  they 
may  offer  serious  obstruction  to  the  flow  of  water  in  the  ditch  and 
may  materially  reduce  its  capacity  for  carrying  water.  The  removal 
of  such  bars  presents  what  is  perhaps  the  most  difiicult  problem  en- 
countered by  a  drainage  engineer  in  looking  after  the  maintenance 
of  large  drainage  systems.  The  bars  are  usuallly  scattered  through- 
out the  length  of  a  large  mileage  of  ditches  and  frequently  are  not 
readily  accessible.  The  volume  of  earth  in  each  bar  is  ordinarily  not 
great  in  any  one  place,  but  the  cost  of  removal  is  considerable  and 
the  results  obtained  are  not  always  certain.  Bars  can  be  removed 
either  by  hand  methods,  with  teams  and  scrapers,  with  ditching 
plows,  or  by  the  use  of  dynamite. 

Which  method  is  best  is  not  yet  well  established.  Blasting  bars 
with  dynamite  is  usually  the  most  convenient  method,  because  two 
men  can  carry  on  the  work  and  the  dynamite  outfit  can  be  moved 
about  from  place  to  place  with  less  difficulty  than  team  or  hand 
equipment.  Dynamiting  has  the  disadvantage  in  that  the  explosion 
of  the  charges  in  the  bottom  of  the  ditch  tends  to  disturb  the  sta- 
bility of  the  surrounding  material  and  the  ditch  banks,  a  fact  which 
may  cause  further  slides.  However,  largely  because  of  its  ease  of 
operation,  we  have  used  dynamite  extensively  in  removing  small 
bars. 

In  connection  with  maintainiirg  several  drainage  districts  in 
Washington  County,  Miss.,  the  Morgan  Engineering  Co.  has  kept 
accurate  cost  data.  In  one  case  where  sandy  material  had  accumu- 
lated in  the  bottom  of  the  ditch,  raising  the  grade  for  a  mile  or  more 
to  an  extent  that  threatened  the  drainage  of  lands  farther  upstream, 
a  narrow  ditch  was  dynamited  through  the  middle.  The  work  on 
this  ditch  was  done  in  1917,  when  the  cost  of  labor  and  material  was 
considerably  less  than  it  is  now,  the  cost  at  that  time  being  approxi- 
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mately  10  cents  per  linear  foot  of  ditch.    Under  present  oonditioDB 

the  same  woi:k  would  undoubtedly  ooBt  upward  of  20  cents  per 

linear  foot. 
During  the  sai;ne  season  and  in  the  same  districts  numerous  small 

silt  bars  were  removed  from  a  number  of  ditches.  The  total  length 
of  bars  dynamited  slightly  exceeded  1,500  feet,  the  individual  length 
of  the  bars  ranging  froil\  16  to  108  feet.  No  attempt  was  made  to 
remove  the  entire  bar  from  the  ditch  but  only  to  secure  a  low-water 
channel  of  sufficient  depth  and  width  to  make  certain  that  effective 
low-water  drainage  was  secured  for  all  tributary  lands.  As  a  rule, 
the  ditch  secured  was  5  or  6  feet  wide  on  the  bottom,  with  side  slopes 
somewhat  flatter  than  1  to  1.  The  cost  per  linear  foot  of  bar  re- 
moved for  this  work  was  about  40  cents. 

Durino;  the  summer  of  1020,  in  the  Bogue  Phalia  drainage  district, 
in  Washington  County,  bars  and  slides  were  removed  from  a  total 
length  of  84  miles  o^  ditches,  the  average  cost  being  about  $67  per 
mile.  In  the  Riverside  drainage  district,  in  the  same  county,  similar 
work  was  carried  out  over  67  miles  at  an  iiverage  cost  per  mile  of 
$13.  These  costs  refer  to  blasting  such  low-water  channels  as  was 
necessary  in  order  to  remove  bars  that  would  seriously  retard  law- 
water  flow  and  provide  mosquito-breeding  areas. 

On  some  expei;imental  maintenance  work  on  Jacob  Swamp  Caaal, 
in  North  Carolina,  carried  on  in  1917  by  the  Bureau  of  Public 
Roads,  United  States  Department  of  Agriculture,  a  low-water  chan* 
nel  6  feet  wide  with  an  average  cut  of  0.34  foot  was  excavated  in 
the  bottom  of  the  canal  along  the  center  line.  The  work  was 
done  by  men  with  shovels  and  the  excavated  material  was  thrown 
against  the  side  of  the  ditch  at  the  foot  of  the  bank.  Low-water 
channels  were  opened  up  through. sand  bars  by  the  same  methods. 
Over  a  length  of  11,000  feet  the  cost  of  the  work  in  1917  was  $2.12 
per  100  feet  or  $112  per  mile.  In  1919,  when  maintenance  work 
was.  again  resumed  after  the  war,  no  further  work  was  done  on 
opening  up  low-water  channels;  the  Government  engineers  decided 
that  "  it  is  doubtful  if  it  is  necessary  to  do  work  of  this  kind  "  on 
canals  such  as  that  of  Jacpb  Swamp.  Np  doubt  this  is  true  from 
the  standpoint  of  agricultural  drainage,  but  it  is  far  from  true  when 
considering  the  eradication  of  the  malaria  mosquito. 

He^noval  of  tree  gr<yivtK — ^Another  factor  in  the  maintenance  of 
drainage  ditches  is  the  growth  of  tree  sprouts  which  spring  up  soon 
after  tbp  excavation  of  an  artificial  drainage  channel  and  which 
are. a  $^nous  menace  to  the  efficiency  of  a  drainage  system  unless 
regularjjj  removed.  The  Morgan  Engineering  Co.  has  planned  and 
carried  o qt, main U^ nance  work  on  several  hundred  miles  of  drainage 
channels  in  several  Jarge  drainage  districts  for  a  number  of  years 
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and  has  determined  closely  the  cost  of  removing  tree  growth  under 
V8irying  conditions 

In  drainage  district  No.  9,  of  Mississippi  County,  Ark.,  we  have 
maintained  a  system  of  300  miles  of  drainage  channels  for  the  past 
seven  years.  In  1915  and  1916  the  work  of  removing  willows,  cotton- 
-woods,  and  other  tree  growth,  together  with  drift,  fences,  tree  tops, 
logs,  and  small  stumps,  was  done  by  contract  at  prices  ranging  from 
$27.50  to  $57.50  per  mile.  In  1917  the  work  was  done  by  force 
account  and  the  costs  ranged  from  as  low  as  $6  or  $7  per  mile  on 
laterals  to  $65  per  mile  on  some  of  the  large  outlet  channels.  In  the 
season  of  1918  a  total  of  190  miles  of  ditches  was  cleared  at  an  aver^ 
age  cost  of  about  $51  per  mile,  the  lateral  ditches  averaging  $45 
and  the  outlet  channels  $58.  In  1919  costs  ran  considerably  higher, 
owing  to  the  abnormal  labor*  conditions.  The  average  cost  of  47 
miles  of  work  was  about  $96  per  mile,  but  much  of  this  work  was  on 
large  outlet  ditches.  In  1920  the  costs  for  33  miles  of  lateral  outlet 
ditches  averaged  $120  per  mile,  and  for  28  miles  of  larger  outlet 
ditches,  $184  per  mile.  These  costs  are  very  high,  because  the  work 
was  done  when  labor  was  costing  over  $5  per  day,  including  subsist- 
ence, and  when  it  also  was  very  inefficient.  In  1921  the  conditions 
had  changed  and  labor  was  plentiful  and  men  were  willing  to  give  a 
day's  work  for  a  day's  pay.  The  result  is  reflected  in  the  greatly 
reduced  costs.  The  prices  averaged  $47.50  per  mile  for  38  miles  of 
lateral  ditches  and  $34  for  50  miles  of  larger  outlet  ditches.  These 
costs  per  mile  for  the  larger  outlet  ditches  were  lower,  because  these 
same  ditches  had  been  cleared  in  1920,  whereas  all  of  the  lateral 
ditches  had  not  been. 

In  the  Bogue  Phalia  drainage  district,  in  Washington  County, 
Miss.,  in  1917,  51  miles  of  ditches  were  cleared  by  force  account 
methods  at  an  averft'ge  cost  of  $26  per  mile,  and  22  miles  were 
cleared  by  contract  at  an  average  cost  slightly  less  than  $15  per  mile. 
In  1920,  24  miles  of  ditches  were  cleared  in  the  same  district  at  an 
average  cost  of  $125  per  mile.  About  two-thirds  of  this  was  very 
heavy  growth  in  ditches  where  no  work  had  been  done  for  several 
seasons.  In  a  neighboring  district,  74  miles  of  ditches  were  cleared 
for  $37  a  mile,  the  lesser  cost  being  due  to  lighter  growth. 

In  the  Little  River  drainage  district,  in  southeast  Missouri,  costs 
for  maintenance  work  in  removing  tree  growth  in  1920  averaged 
$104  per  mile  for  270  miles  of  ditches.  In  1921  costs  for  72  miles  of 
work  completed  up  to  October  1  were  about  $75  per  mile.  All  this 
work  was  done  on  ditches  that  had  been  dug  from  three  to  five  years' 
and  on  which  no  maiAte'nance  work  had  been  done! 

In  the  Inter-River  drainage  district,  in  Butler  County,  Mo.,  16 
miles  of  ditches  were  cleared  by  contract  this  season  for  $25  pef 
mile.     These  ditches  had  passed  through  one  growing  season. 
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Removal  of  Weed  Orawth. — ^Weed  growth  is  the  third 
element  in  the  life  of  drainage  ditches  which  reduces  their  effciency 
and  tends  to  hold  up  the  level  of  the  water.  In  the  Little  River 
drainage  district  we  have  encountered  a  weed  growth  in  some  of  the 
ditches  which  is  particularly  objectionable  and  which  proved  to  be 
a  considerable  problem.  The  weeds  are  of  the  smartweed  family, 
hollow  jointed  and  very  tough.  They  grow  along  the  bottom  of  the 
ditch  for  a  distance  of  about  5  to  15  feet,  then  turn  up  vertically  and 
grow  to  a  height  of  about  3  feet  above  the  ordinary  water  level.  Due 
to  the  weeds  growing  along  the  bottom  a  considerable  distance  before 
turning  up  out  of  the  water,  they  form  a  compact  mat  about  a  foot 
thick.  The  following  methods  for  removing  the  growth  weie  tried : 
First,  plowing  them  out  with  a  Martin  plow  ditcher;  second*  drag- 
ging a  heavy  chain  along  the  ditch  by  means  of  a  team  on  each  bank; 
third,  sawing  off  the  weeds  with  a  saw  made  by  twisting  barbed  wire 
into  a  cable ;  fourth,  sawing  with  a  patent  weed  saw ;  and  fifth,  pull- 
ing the  weeds  out  by  hand.  The  most  successful  method  was  found 
to  be  the  last  one  enumerated ;  that  is,  for  men  to  get  into  the  ditch 
and  remove  the  weeds,  root  and  all.  It  was  found  that  the  thick  bed 
of  weeds  would  roll  up  like  a  mattress,  the  roots  pulling  loose  as  they 
rolled  up.  After  as  much  of  this  mat  had  been  rolled  up  as  could  be 
handled,  it  was  cut  loose  and  pushed  up  the  slope  of  the  ditch  to  with- 
in reach  of  men  on  the  berm,  who  then  placed  the  roll  of  weeds  on  the 
back  edge  of  the  berm.  A  total  of  16  miles  was  cleaned  of  weed 
growth  at  an  averag^  cost  of  $71  per  mile,  labor  being  paid  $2  and 
foreman  $3  per  day. 

In  the  report  on  experimental  maintenance  work  on  Jacob  Swamp 
Canal  previously  referred  to,  the  common  cat-tail  is  stated  to  have 
been  found  growing  abundantly.  "  Stretches  of  100  to  200  feet  in 
extent  were  solid  with  this  plant,  taller  than  a  man.  It  is  estimated 
that  at  places  the  number  of  cat-tail  plants  ran  as  high  as  10,000  to 
15,000  to  the  hundred  feet."  These  cat-tails  were  generally  pulled  by 
hand.  The  cat-tails  have  a  long  root  extending  horizontally  and  were 
not  easy  to  remove.  The  conclusion  drawn  by  the  Government  engi- 
neer from  this  experimental  work  is  that  the  best  results  would  be 
obtained  by  removing, the  plants  when  they  have  just  about  reached 
their  maximum  growth  but  before  they  have  begun  to  seed  or  the  sap 
started  down  into  the  root  system.  In  this  way  much  of  the  life  of 
the  plant  for  starting  a  vigorous  growth  the  following  year  is  kiHed. 

We  have  investigated  and  studied  many  different  methods  of  re- 
moving weeds  of  various  kinds,  but  so  far  have  not  found  any  me- 
chanical equipment  which  is  adapted  to  the  work  and  which  can 
operate  at  a  cost  to  justify  its  use.  There  are  a  number  of  burners  or 
gasoline  torches  such  as  are  used  by  the  railroads  in  burning  the 
weeds  along  the  track.    No  experiments  with  these  have  been  made 
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on  drainage  ditches  because  of  the  many  difficulties  which  suggest 
themselves  in  connection  with  their  use.  However,  if  the  question 
of  maintenance  came  down  to  a  combined  drainage  and  malaria 
problem,  these  difficulties  might  bQ  overcome  and  it  might  be  more 
practical  to  use  some  such  device  as  a  burner  or  torch  in  order  to  get 
rid  of  the  tree  growth  and  weeds  at  the  same  operation.  The  com- 
bined purpose  of  the  work  might  justify  the  cost  whereas  maintenance 
for  either  purpose  alone  would  not  make  it  economically  possible. 

As  a  result  of  our  experience  in  clearing  growth  from  drainage 
channels  for  agricultural  purposes,  we  have  adopted  a  policy  of 
clearing  the  lateral  ditches  once  every  two  years  and  the  main  out- 
let channels  every  year.  The  latter  channels  are  cleared  every  year 
in  order  that  the  full  capacity  of  these  ditches  shall  at  all  times  be 
available  for  carrying  water,  even  though  the  annual  cost  of  the 
clearing  work  is  somewhat  greater  by  so  doing.  We  consider  this  to 
be  sound  practice  for  ditch  maintenance  work  from  an  agricultural 
standpoint.  However,  when  reviewed  with  the  idea  of  malaria  con- 
trol in  mind,  this  criterion  must  be  modified.  For  thorough  malaria 
control  as  applied  to  drainage  ditches,  all  of  the  ditches  should  be 
cleared  and  worked  on  every  year  and  possibly  twice  a  year  in  some 
cases. 

It  is  evident  that  maintenance  for  malaria  control  will  be  more 
costly  than  for  agricultural  drainage  only  because  malaria  mainte- 
nance must  be  much  more  intensive  in  order  to  remove  or  render 
harmless  all  of  the  possible  small  pools  where  mosquitoes  might 
breed. 

To  undertake  to  drain  out  all  of  the  pools  in  the  large  drainage 
channels  so  that  they  would  not  hold  any  standing  water  whatever 
would  be  very  costly  and  would  cost  considerably  more  than  to  pro- 
vide a  low  water  channel  sufficient  for  land  drainage  purposes.  It 
18  not  possible  to  estimate  closely  what  this  cost  would  be,  but  in 
any  event  we  feel  sure  that  it  would  be  higher  than  some  other 
means  of  accomplishing  the  same  results. 

This  brings  us,  then,  to  the  problem  of  detennining  what  is  the 
most  practical  solution  of  maintaining  drainage  outlet  channels  so 
that  they  not  only  furnish  first-class  agricultural  drainage  and  at  the 
same  time  do  not  furnish  actual  or  potential  mosquito  breeding  places. 
We  believe  that  the  solution  of  the  problem  is  for  drainage  districts 
to  adopt  comprehensive  maintenance  programs  for  the  purpose  of 
ridding  the  ditches  of  tree  growth  and  objectionable  weed  growth, 
and  opening  up  low-water  channels  through  the  bars  and  slides  to- 
gether with  such  patroling  and  oiling  as  may  be  necessary.  Tree 
growth  should  be  removed  more  often  than  would  be  necessary  for 
agricultural  drainage  and  not  only  the  large  water  weeds  should 
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be  removed  but  the  weeds  and  grass  growing  along  the  sides  of  the 
channel  and  the  edge  of  the  water  should  be  cut  in  order  to  permit 
oil  to  get  back  into  the  irregularities  of  the  6hannel  and  into  the  small 
pools  caused  by  seepage.  Some  bars  should  be  removed  where  eco- 
nomical to  do  so  and  where  it  is  not,  the  pools  caused  by  the  bars 
should  be  oiled.  It  has  been  suggested  that  small  narrow  ditches 
within  the  large  ditches  would  eliminate  the  pools.  This  might  solve 
the  problem  where  the  soil  is  firm  and  the  fall  sufficient,  but  actual 
demonstration  has  proven  that  it  is  not  true  in  the  area  under  con- 
sideration. In  the  4at  lands  o'f  the  lower  Mississippi  Delta,  the 
streams  are  sluggish  and  we  believe  that  oiling  will  prove  to  be  the 
best  and  most  economical  way  of  preventing  the  breeding  of  mosqui- 
toes in  many  of  the  drainage  ditches. 

The  extra  cost  of  maintenance  work,  including  malaria  control 
with  agricultural  drainage,  is  something  which  can  only  be  estimated 
as  no  work  of  this  kind  has  as  yet  been  done.  We  have  not  had  wide 
experience  in  the  cost  of  malaria-control  work  ourselves,  but,  basing 
the  cost  on  our  general  experience  and  on  data  furnished  us  by  those 
who  have  had  experience  with  work  of  that  nature,  and  using  the  costd 
of  maintenance  for  land  drainage  which  we  have  available,  we  are 
able  to  approximate  general  costs  for  the  work. 

The  following  is  our  estimate  of  the  annual  costs  of  maintenance 
work  per  mile  of  average  drainage  channel : 

For  agricultural  drainage: 

Clearing  tree  growth $15-$35 

Removing  bars  or  opening  up  low-water  channel 25-  50 

Clearing    weeds 5-  10 

Total 45-  d5 

Additional  for  malaria  control: 

Clearing   tree  growth 10-  15 

Cutting  weeds 5-  16 

Oiling   pools . 5-  10 

Total 20-  40 

The  cost  figures  used  in  this  table  represent  annual  costs  for  drain- 
age channels  of  average  size.  For  example,  the  cost  of  clearing 
growth  from  channels  in  drainage  district  Xo.  9,  of  Mississippi 
County,  Ark.,  was  approximately  $50  per  mile  the  past  season,  but 
this  was  for  three-year  growth.  The  annual  cost  on  that  basis  is 
therefore  only  about  $17  per  mile.  However,  if  cleared  every  year 
to  keep  down  malaria,  the  yearly  cost  would  be  increased,  although 
the  cost  per  mile  for  the  work  done  would  be  somewhat  less. 

The  water-weed  clearing  cost,  considering  a  district  as  a  whole, 
is  only  a  few  dollars  per  mile.     As  a  rule,  only  a  very  small  part 
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of  any  large  drainage  system  would  be  affected  by  water-weed 
gftowth)  and  while  the  eost  per  mile  for  removal  is  high,  when  this 
oost  is  spread  over  a  large  number  of  miles^of  channels,  the  propor- 
tional cost  per  mile  is  only  a  few  dotlaiis*  In  connection  with  weed 
growth,  the  distinction  between  such  large  thiok  growths  as  are  pro- 
duced by  water  weeds,  cat-tails,  and  water  hyacinth  and  ordinary 
snaller  weeds  and  grass  along  the  sides  of  the  channel  should'  be 
borne  in  mind.  The  former  may  cost  $70  a-  mile  to  remoi^e,  whereas 
the  latter  may  be  cut  for  from  $5  to  $10  a  mile. 

Ordinarily  there  is  about  1  mile  of  large  drainage  outlet  channel 
for  each  square  mile  of  land.  Considering  this  to  be  the  case,  the 
cost  for  the  additional  work  necessary  for  malaria  control,  includ- 
ing oiling,  would  be  from  3  to  6  cents  per  acre.  This  would  be  a 
small  price  to  pay  for  freedom  from  malaria. 

On  this  same  square  mile  of  land,  if  it  be  intensively  cultivated, 
we  would  find  at  least  one  family  of  five  to  each  40  acres.  The  popu- 
lation would,  therefore,  be  80  people.  Let  us  assume,  further,  that 
among  these  people  30  cases  of  malaria  develop. each  year  and  one 
death  occurs  every  five  years.  Then,  using  $50  as  the  average  cost 
of  a  case  of  malaria,  and  $5,000  as  the  value  of  a  life,  the  total  annual 
loss  on  1  square  mile  of  land  would  be  $2,500.  This  plainly  shows 
that  even  though  the  cost  of  malaria-control  work  was  many .  times 
what  we  have  estimated  it  to  be,  the  savings  each  year  would  still 
greatly  exceed  the  cost. 

An  illustration  of  the  actual  savings  that  can  be  accomplished  by 
malaria-control  work  is  given  by  an  experiment  carried  on  by  Doc- 
tor Fricks,  of  the  United  States  Public  Health  Service,  in  Georgia. 
In  July,  1919,  Doctor  Fricks  took  charge  of  an  area  of  about  25 
square  miles  of  badly  infected  malaria  country.  Owing  to  the  work 
being  started  late  in  the  season,  it  was  impractical  to  construct 
drainage  canals,  so  immunization  by  the  use  of  quinine  was  the  only 
method  used.  Results  were  successful,  and  by  comparison  with  the 
cost  of  malaria  sickness  on  the  same  area  the  previous  year  and  on 
adjacent  areas  the  same  year,  it  was  estimated  by  the  Government 
authorities  that  the  controlled  area  was  saved  a  loss  of  about  $12  per 
acre  of  cultivated  land. 

The  total  cost  for  malaria  control  must  include  a  further  item  for 
work  around  the  houses  and  on  the  farm  ditches.  Some  oiling  must 
be  done  and  the  farm  ditches  must  be  kept  opened  up.  It  is  difficult 
to  estimate  what  the  cost  of  this  kind  of  work  will  be,  as  no  accurate 
data  has  been  collected  bearing  directly  on  rural  communities.  How- 
ever, estimates  from  persons  with  experience  in  similar  work  indi- 
cate that  the  cost  of  this  class  of  work  would  be  materially  less  than 
the  cost  of  malarial  control  in  the  drainage  district  ditches. 
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In  undertaking  maintenance  work  for  malaria  control,  oiling  and 
weed  cutting  would  not  be  neceasarj  except  where  agricultural  de- 
velopment had  advanced  to  the  point  to  justify  it.  It  has  been  oar 
obeervation  that  agricultural  communities  usually  radiate  out  from 
various  centers  and  do  not  often  spring  up  singly  in  isolated  spots, 
so  that  in  starting  malaria-control  work  in  large  drainage  districts 
the  work  should  begin  in  the  well-cultivated  areas  and  should  ex- 
tend to  such  a  zone  around  each  area  as  would  be  necessary  to  pro- 
tect the  area  from  mosquitoes. 

Financing  Malajbial-Control  Work. 

Let  us  now  consider  the  matter  of  financing  such  a  program. 

Funds  for  carrying  on  maintenance  work  in  drainage  districts  are 
provided  in  most  States  by  the  levying  of  a  general  maintenance  tax 
on  the  lands  within  the  districts,  this  tax  being  authorized  by  the 
laws  under  which  such  districts  are  created  and  operate.  The  gen- 
eral drainage  law  of  Arkansas  provides  that  "  the  district  shall  not 
cease  to  exist  upon  the  completion  of  the  general  drainage  system, 
but  shall  continue  to  exist  for  the  purpose  of  preserving  the  same, 
of  keeping  the  ditches  clear  from  obstruction,  and  of  extending, 
widening,  or  deepening  the  ditches  from  time  to  time  as  it  may  be 
found  advantageous  to  the  district.  To  this  end  the  commissioners 
may,  from  time  to  time,  apply  to  the  county  court  for  the  levying  of 
additional  taxes."    Other  State  laws  have  similar  provisions. 

Practically  all  drainage  laws  specifically  require  that  before  a 
district  be  organized  it  must  be  shown  to  the  satisfaction  of  the  court 
that  it  will  be  economically  feasible  and  conducive  to  the  public 
health  and  welfare.  Such  being  the  case,  we  think  there  is  no  doubt: 
that  ordinary  maintenance  funds  can  be  used  for  the  purpose  of 
eradicating  the  malaria  mosquito  in  and  along  the  drainage  canals. 
However,  it  is  doubtful  whether  such  maintenance  funds  could  be 
used  for  the  work  necessary  in  the  fields  and  around  the  houses.  It 
might  become  necessary  to  secure  funds  for  this  purpose  from  som^i 
other  source. 

Effecjt  of  Drainage  Districts  on  M ai/ARIA. 

Passing  on  to  another  pha.se  of  our  subject,  let  us  consider  the 
effects  of  drainage  district  improvements,  even  without  maintenance, 
from  the  malaria  standpoint  on  health  conditions  in  the  districts. 
Where  large  areas  of  land  have  been  drained  the  general  health  of 
the  community  has  undoubtedly  been  greatly  improved.  Washing- 
ton and  Coahoma  Counties,  Miss.,  offer  a  concrete  illustration  of  this 
fact.  Mississippi  County,  Ark.,  and  also  southeast  Missouri  are 
other  illustrations  of  this  same  fact  that  have  come  under  our  obser- 


CONTBOL  OF  MALAKU  IV  THE  MISSISSIPPI  DKLTA.  8S 

vation  and  where  there  is  no  question  that  oonditions  have  been 
improved. 

Statanents  have  been  made  that  drainage  improvements  some- 
times increase  malaria,  but  in  all  of  our  experience  we  have  not 
Qome  in  contact  with  any  place  where  this  has  been  true.  Although 
it  is  true  that  pools  do  form  in  the  ditches  and  serve  as  malaria- 
breeding  plaqes,  the  area  of  sjuch  pools  is  so  small  in  comparison 
with  the  areas  of  breeding  places  that  have  been  drained  and  re- 
moved by  the  ditches  that  they  are  almost. negligible.  These  pools 
along  the  ditches  are  also  very  small  in  comparison  witli  the  many 
pools  which  are  not  drained  out  into  the  ditches  e^xcept  in  highly  de- 
veloped areas. 

In  general,  it  may  be  said  that  there  is  no  doubt  that  the  drainage 
of  considerable  areas  of  land  by  drainage  districts  has  improved  the 
health  of  these  communities  both  directly  and  as  a  result  of  the  devel- 
opment and  prosperity  which  has  followed  the  undertaking.  We  do 
not  believe  that  any  surveys  have  been  made  to  determine  the  actual 
fig^ures  for  decreases  in  malaria  which  has  taken  place  in  these  drain- 
age districts.  Some  surveys  as  to  the  results  of  malaria  control  have 
been  made,  but  these  have  been  made  in  places  where  special  work 
has  been  done  and  have  not  covered  any  large  areas  such  as  are 
embraced  within  the  large  drainage  districts  of  the  lower  Mississippi 
Valley.  There  is  a  fertile  field  for  investigation  to  determine  the 
actual  figures  on  the  decrease  in  malaria  in  some  of  the  large  drained 
areas.  One  area  that  we  would  suggest  is  the  eastern  part  of  Missis- 
sippi County,  Ark.,  well  back  of  the  Mississippi  River  Levee,  beyond 
the  influence  of  the  old  bayous,  sloughs,  and  chutes  along  the  river. 
This  part  of  the  county  has  been  drained  for  several  years,  and  has 
undergone  a  period  of  extensive  agricultural  development,  so  that  a 
study  of  the  malaria  conditions  in  this  area  compared  with  those  in 
an  undrained  area  would  undoubtedly  show  what  reduction  in  ma- 
laria there  has  been  as  a  result  of  large-scale  drainage  operations. 

In  this  same  area  the  malaria-control  measures  for  drainage  ditches 
which  we  have  suggested  could  well  be  undertaken  as  a  start  on  work 
of  this  kind.  The  people  in  this  community  are  broader  minded,  and 
we  believe  would  cooperate  in  such  a  movement.  Mississippi  County 
has  stood  foremost  in  drainage  development  and  has  been  an  object 
lesson  for  other  parts  of  the  South  in  that  regard  so  that  it  would 
be  fitting  that  malaria-control  work  in  large  drainage  districts  should 
be  initiated  there  also. 

Other  important  areas  in  the  Mississippi  Delta  which  offer  op- 
portunities for  malaria  investigation  and  control  work  ai'e  the  south- 
east comer  of  Missouri;  Crittenden  County,  Ark.;  Washington, 
Bolivar,  and  parts  of  Coahoma  Counties,  Miss. 
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A  successful  malaria-contn>l  campaign  would  serve  as  an  example 
to  surrounding  drainage  districts  and  to  drainage  districts  all  over 
the  South.  It  is  our  opinion  that  if,  along  with  the  necessary  main- 
tenance for  land-drainage  purposes,  a  start  can  be  made  on  canying 
out  a  program  of  oiling,  weed  cutting,  and  other  malaria-control 
work,  the  results  will  demonstrate  so  clearly  and  conclusively  that 
malaria  can  be  eradicated  by  such  measures  that  there  will  follow 
an  extension  of  the  work  throughout  all  the  areas  in  the  South 
where  large  drainage  districts  have  constructed  hundreds  of  miles 
of  ditches  and  that  eventually  the  entire  country  will  be  emanci- 
pated from  the  bonds  of  malaria. 

But  if  this  is  to  be  the  case,  the  work  undertaken  and  the  results 
obtained  must  be  given  wide  publicity,  particularly  throughout  the 
malaria  belt  of  the  South.  In  order  that  the  most  good  may  come 
from  any  work  that  may  be  undertaken,  the  people  throughout 
the  malarial  States  must  be  told  about  the  work  going  on  elsewhere 
so  that  new  communities  will  take  up  the  good  work.  Persistent 
publicity  to  inform  the  outside  world  of  the  measures  taken  and 
the  results  achieved  from  malaria-control  work  is  equally  as  impor- 
tant, in  our  opinion,  as  the  actual  work  itself. 

SUMMART. 

1.  Large  drainage  districts  primarily  provide  drainage  for  agri- 
cultural purposes,  but  in  the  flatlands  of  the  lower  Mississippi  Val- 
ley the  drainage  channels  dug  by  these  districts  are  an  absolute 
necessity  before  malaria  control  can  be  accomplished,  because  nat- 
ural outlets  are  inadequate. 

2.  Many  pools  and  excess  surface  waters  are  drained  away  by  the 
new  drainage  channels  and  the  number  of  breeding  places  for 
mosquitoes  is  thus  reduced  in  size  and  number.  The  agricultural 
development  which  follows  the  construction  of  the  drainage  ditches 
still  further  lessens  the  mosquito  lairs,  because  the  low  swales  and 
depressions  are  drained  out  and  put  into  cultivation. 

3.  Maintenance  of  the  drainage  channels  is  of  importance  both 
from  the  standpoint  of  agricultural  drainage  and  malaria  eradi- 
cation. Whereas  satisfactory  agricultural  drainage  requires  that 
pome  canals  be  cleaned  only  every  two  or  three  seasons,  malaria 
control  will  require  work  to  be  done  at  least  once  every  year  and 
usually  several  times. 

4.  Maintaining  ditches  for  both  agricultural  drainage  and  ma- 
laria control  means  carrying  out  such  work  as  may  be  required  for 
good  land  drainage,  and  in  addition,  in  well-developed  areas,  clear- 
ing the  ditches  more  intensively  and  more  often,  cutting  the  weeds 
closely,  removing  some  bars,  and  oiling  the  pools  which  it  is  not 
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practicable  to  drain.  To  do  this  extra  -work  for  malaria  control 
will  add  from  $90  to  $40  per  mile  to  the  cost  of  the  maintenance 
work;  This,  however,  amounts  to  only  a  few  cents  an  acre  on  the 
land  benefited  and  the  economic  saving  will  greatly  exceed  the  cost 
of  the  work. 

5.  The  money  for  malaria  control  in  drainage  district  channels 
can  be  made  available  from  the  maintenance  tax  provided  in  most 
State  drainage  laws. 

6.  General  health  conditions  have  been  greatly  improved  where- 
ever  drainage  districts  have  constructed  new  channels.  No  sta- 
tistics have  been  collected  showing  the  actual  benefits  from  large 
drainage  districts  in  reducing  malaria,  and  it  is  suggested  that  a 
survey  for  this  purpose  be  made  in  some  such  area  as  the  eastern  part 
of  Mississippi  County,  Ark.  In  the  same  area  the  maintenance  pro- 
-am we  have  outlined  for  malaria  control  could  well  have  its  be- 
ginning. 

7.  The  agricultural  development  which  ,<follows  drainage  im- 
provements means  more  money  for  better  health  conditions.  In  the 
well-developed  areas  of  the  South,  where  drainage  has  taken  place, 
it  is  economically  feasible  to  entirely  eradicate  malaria' by  proper 
control  work. 

8.  Any  work  that  is  done  on  a  selected  area  should  be  given  wide 
publicity  in  order  that  the  work  may  spread  to  other  parts  of  the 
South  and  eventually  bring  about  complete  freedom  from  malaria 
throughout  the  lower  Mississippi  Valley. 

Discussion. 

Mr.  Stromquist.  Mr.  Hidinger  stated  that  what  has  been  said 
about  the  increased  prevalence  of  malaria  following  the  establish- 
ment of  drainage  districts  has  not  been  true  in  their  drainage  dis- 
tricts. I  think  that  this  may  be  largely  due  to  the  thorough  work 
and  proper  provision  for  maintenance  which  is  insisted  upon. 

A  mistake  which  seems  to  be  quite  common  among  drainage  en- 
gineers is  that  they  do  not  provide  for  maintenance,  as  their  main 
idea  is  to  get  the  drainage  district  established.  The  malaria-control 
men  are  possibly  more  interested  in  the  maintenance.  When  we  come 
in  the  major  drainage  operations  are  completed.  It  would  be  of 
mutual  advantage,  or  at  least  to  the  advantage  of  the  residents  of  the 
drainage  district  who  must  bear  the  cost  of  malaria  as  well  as  the 
drainage,  if  we  could  all  work  together.  If  the  drainage  engineers 
have  some  knowledge  of  what  the  sanitary  engineers  are  trying  to 
accomplish,  they  could  plan  their  work  so  that  the  malaria  control 
probably  would  be  greatly  simplified. 

In  this  connection  I  wish  to  relate  an  incident  to  show  one  method 
of  eliminating  borrow  pits  along  the  railroads.     Mr.  William  L. 
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Johnson,  of  Memphis,  a  dealer  in  farm  and  timber  lands,  has  been 
engaged  in  buying  rights  of  way  for  one  of  the  principal  railroads. 
Several  years  ago,  bef<n*e  anything  was  known  about  malaria  Gon- 
trol,  he  was  asked  to  buy  some  additional  rights  of  way  to  make  roooi 
for  more  sidetracks,  the  railroad  already  owning  a  right  of  way. 
He  agreed  to  do  this  on  the  ecmdition  that  tlie  railroad  company 
would  agree  to  make  continuous  ditches  so  as  to  drain  all  borrow 
pits,  stating  that  he  knew  most  of  the  men  that  he  would  have  to  buy 
from  and  did  not  want  to  ruin  their  land  for  them.    The  railroad 
officials  agreed  to  do  this  and  Mr.  Johnson  would  tell  the  landowner,^ 
that  the  railroad  company  would  not  only  leave  no  borrow  pits  but  i 
would  make  a  continuous  ditch,  which  would  be  to  his  advantage,  as  ^ 
it  would  provide  drainage  for  his  land  and  that  he  was  really  getting 
paid  for  having  a  drainage  ditch  made  for  him.     As  a  result  be  ^ 
bought  land  for  about  $60  per  acre  for  which  the  railroad  expected 
to  pay  about  $300  per  acre,  and  both  the  landowners  and  the  railroad 
company  were  well  pleased  with  the  bargain. 

Mr.  Parker.  Inasmuch  as  this  subject  has  come  up  in  regard  to 
drainage  projects  in  connection  with  malaria  control^  I  think  it  is 
a  most  opportune  time  to  say  that  I  believe  the  field  workers  in  ma- 
laria control  are  going  to  give  a  great  deal  of  attention  to  what  is 
commonly  called  "man-made  malaria,"  and  the  construction  engi- 
neers of  railroads,  the  highway  engineers,  the  drainage  engineers,  are 
all  going  to  be  asked  to  cooperate,  and  our  cooperation  with  them 
is  going  to  serve  to  do  away  with  a  lot  of  "man-made  malaria" 
which  costs  the  community  a  great  deal  of  money  to  take  care  of. 
It  is  an  obstacle  that  is  put  in  our  way  which  should  not,  imder  any 
conditions,  exist,  and  it  is  something  that  we  must  remove  in  order 
to  get  malaria  control  at  reasonable  cost.  1  know  of  some  instances 
where  borrow  pits  have  been  made  so  deep  that  to  drain  one  of  them 
would  have  cost  more  than  the  expense  of  an  entire  town  campaign; 
to  have  filled  them  would  have  cost  equally  as  much.  So  the  time, 
I  think,  is  opportune  to  mention  the  fact  that  "  man-made  malaria  ^ 
is  one  of  the  problems  that  we  should  center  on  next  season. 

Mr.  Le  Prince.  I  am  going  to  call  on  one  member  of  this  asso- 
ciation who  in  connection  with  malaria  work  has  been  busy  interestin<r 
the  farmers  in  the  formation  of  drainage  districts  and  who  has  ob- 
tained results.  The  work  of  formation  of  drainage  districts  and  of 
getting  the  farmers  interested  in  the  formation  of  drainage  districts 
is  very  closely  related  to  our  work.    I  wish  to  call  on  Mr.  Foster. 

Mr.  Foster.  I  am  afraid  that  the  chairman  has  done  me  too  much 
credit  in  that  remark.  I  don't  think  that  I  can  add  very  much  to 
the  able  discussion  of  the  matter  by  Mr.  Hidinger. 

Mr.  Shaw.  The  point  that  impressed  me  in  Mr.  Hidinger^s  paper 
was  the  matter  of  outlet.    Outlets  have  concerned  me  particularly,  i 
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Ihiring  the  work  at  Lake  Charles  o«r  great  difficulty  was  the  lack  of 
outlets.  The  fall  averaged  1  foot  in  a  mile,  and  after  working  a 
mile  out  of  the  town,  we  found  that  we  did  not  have  outlets.  After 
a  two  years'  lapse  or  discontinuance,  the  work  has  been  instituted 
again.  When  the  drainage  district  now  under  way  is  completed,  it 
will  bring  large  canals  up  to  our  work  and  give  us  the  outlet  we 
need.  The  district  is  outside  the  town,  but  it  will  provide  the 
outlets. 

Mr.  Le  Prince.  I  want  to  ask  you  whether  the  mosqtiito  woi'k  had 
any  influence  on  the  formation  of  that  drainage  district? 

Mr.  Shaw.  I  think  not,  because  it  was  voted  rn  an  outside  district. 
During  this  season  a  great  many  people  living  in  the  outlying  dis* 
tricts  said  to  my  foreman  and  to  me :"  It  certainly  is  fine  work.  Why 
don't  you  extend  it  to  such  and  such  a  place?  "  Not  doubt,  it  brought 
to  their  attention  the  benefits  derived  from  drainage,  but  probably 
the  main  factor  in  forming  the  district  was  the  need  of  outlets  for 
rice  drainage. 

Mr.  Fisher.  I  would  like  to  say  in  connection  with  that  same 
thought  that  we  tried  to  collect  some  information  iij  regard  to  drain- 
age, districts  that  have  been  put  through  in  South  Carolina  to  find 
out  whether  the  antimosquito  feature  had  anything  at  all  to  do  with 
it.  We  found  it  hadn't  so  far.  It  was  entirely  an  agricultural  un- 
dertaking. 

We  are  hoping  now  to  try  to  work  along  the  linc?s  that  our  friend 
indicated  a  bit  ago ;  that  is,  to  try  to  influence  the  creation  of  drain- 
age projects. 

There  is  one  large  project  in  our  State  where  malaria  prevails 
more  seriously  than  in  any  other  part  of  the  State,  in  which  some- 
thing like  64,000  acres  are  involved.  The  project  practically  fell 
through  about  two  years  ago  because  of  lack  of  confidence  in  certain 
of  the  men  who  were  supporting  it.  One  or  two  of  the  strongest 
opponents  were  opposed  to  putting  at  the  disposal  of  the  drainage 
comissioners  two  or  three  hundred  thousand  dollars  which  would  be 
required  to  put  the  work  through.  One  of  the  leading  promoters 
of  the  drainage  district  came  voluntarily  to  Dr.  Hayne  and  asked 
for  the  assistance  of  the  State  board  of  health  to  help  put  the  project 
across  on  the  ground  that  it  would  be  of  great  benefit  from  a  malaria 
standpoint.  We  have  already  approached  some  of  the  opponents — 
some  of  those  who  actively  opposed  the  project — and  asked  them 
whether  they  thought  that  if  the  two  ideas  were  combined — the  health- 
improvement  idea  with  the  agricultural  idea — the  project  would 
stand  any  chance  of  going  through.  The  most  vigorous  opponent  of  the 
enterprise  said  that  he  thought  it  would,  so  we  are  hopeful  at  the 
present  time  of  succeeding.  We  don't  know  just  what  can  be  ac- 
complished, but  we  believe  it  can  be  made  the  basis  for  a  great  deal 
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of  work  along  those  lines.  Our  plan,  while  it  is  not  definitely 
formed,  is  to  make  a  malaria  survey  in  addition  to  that  made  by  the 
Bureau  of  Agriculture.  We  are  planning  to  go  to  each  house  to  see 
what  must  be  done  to  protect  the  people  in  the  area  there  and  to  add 
that  additional  cost  to  the  cost  of  the  agricultural  drainage  work  and 
get  a  bond  issue  to  cover  everything,  and  then  have  a  kind  of  su- 
pervisory control  to  see  that  the  malaria  will  not  be  increased  but 
will  be  reduced. 

Mr.  Clarke.  I  would  like  to  talk  about  three  things:  The  organi- 
zation of  drainage  districts,  the  maintenance  of  drainage  districts, 
and  how  engineers  could  help  in  the  organization  of  drainage  dis- 
tricts. 

Most  of  the  drainage  districts  near  the  towns  where  we  controlled 
malaria  are  too  small  to  be  handled  by  a  practicing  engineer;  the 
overhead  cost  in  promoting  these  drainage  districts  will  be  prohibitive 
from  his  standpoint.  Therefore  it  is  our  duty  to  interest  ourselves 
in  improving  these  outlets  for  the  city.  Not  only  agricultural  bene- 
fits are  involved,  but  the  health  of  the  town.  Most  drainage  laws  in 
their  preamble  use  the  health  and  welfare  of  the  community  as  one 
of  their  prime  factors,  but  after  the  preliminaries  this  point  is  dis- 
missed and  the  benefits  are  assessed  on  a  basis  of  agricultural  benefits 
alone. 

In  the  organization  of  these  small  drainage  districts,  near  cities, 
the  city  council  should  pay  a  part  of  the  cost,  and  to  that  end,  it  seems 
to  me,  we  should  get  busy  and  call  a  conference  of  the  landowners 
whose  land  will  be  benefited,  form  an  agreement  with  them,  then  pre- 
sent that  agreement  to  the  city  in  connection  with  our  control  work. 
This  materially  reduces  the  cost  of  the  work  for  the  city,  work  that 
would  be  prohibitive  for  the  city  if  not  carried  on  by  cooperation 
with  adjacent  landowners  whose  land  is  benefited. 

In  connection  with  the  maintenance  of  drainage  canals,  Mr.  Hid- 
inger  has  told  you  that  one  of  the  most  important  part  of  mainte- 
nance of  drainage  canals  is  the  removal  of  silt  bars.  Now,  silt  bars 
affect  the  effective  flow  of  the  canal  and  at  the  same  time  present 
breeding  places  for  mosquitoes  in  this  way :  These  big  canals  have  a 
very  slight  grade,  as  you  know,  and  at  the  same  time  that  these  canals 
are  taking  care  of  the  big  floods  there  is  a  stretch  of  dead  area  in  there 
— that  is,  a  dead  area  from  the  top  of  silt  bar  down  to  the  bottom 
of  the  canal — that  cuts  off  the  flow  of  water,  and  then^  as  I  have  said, 
in  the  summer  season  these  stretches  of  water  form  breeding  places^, 
for  mosquitoes. 

Now,  I  would  suggest  that  when  these  canals  are  constructed  that 
an  exceptionally  deep  hole  be  difg  at  lateral  inlets  to  accommodate 
the  silt  that  is  washed  in,  and  thereafter,  in  the. maintenance  of  tKem,. 
when  it  fiUs  up  and  creates  these  stretches  of  water,  j^ou  can  resoprt 


CONJBOI-  OP  MALARIA  IN  a?HE  MISSISSIPPI  DELTA.  39 

to  dynamite  or  otJber  methods  of  creating  these  holes  again,  in  this 
way  preventing  the  general  silting  np  of  the  canal  from  point  to 
point.  This  work  was  done  in  a  small  way  at  Newport  News.  There 
we  had  a  very  steep  grade  coming  into  a  marsh  where  the  grades  were 
very  flat.  It  brought  down  sand  and  filled  up  the  ditch.  In  the  early 
spring*  before  the  Hood  waters  started,  we  blasted  a  deep  hole  right 
at  this  pointy  at  the  bottom  of  the  hill,  where  the  hill  and  marsh 
joined.  This  hole  took  care  of  the  silting  up  of  the  stream  for  a  long 
while  afterwards.  J  tliink  these  potholes  from  point  to  point  would 
reduce  the  mosquito  breeding  considerably  as  they  would  be  scattered 
from  point  to  point  which  would  be  better  than  having  a  high  point 
and  then  a  considerable  body  of  water  above  that. 

Now,  as  to  the  ways  in  which  the  engineers  might  help  in  the  forma- 
tion of  drainage  districts,  I  might  cite  a  case  in  which  I  testified  at 
Batesville,  Miss.,  in  the  case  of  the  Tallahatchie  drainage  district. 
This  district  embraces  about  500,000  acres  of  land  in  the  Mississippi- 
Yazoo  Delta.  The  cost  of  this  work  was  estimated  to  be  about 
$7,000,000.  At  a  preliminary  hearing  I  was  called  upon  to  testify  as 
to  the  effect  drainage  would  have  on  the  health  of  those  living  within 
the  district.  I  got  the  total  number  of  malaria  cases  and  deaths 
from  the  health  department  and  computed  the  economic  loss. 
Malaria  cases  were  figured  at  $30  per  case  and  deaths  at  $5,000.  The 
annual  loss  was  $480,000  to  that  area  within  the  district.  In  order 
to  determine  just  what  they  would  be  justified  in  expending  for  per- 
manent improvements  to  do  away  with  that  loss,  I  capitalized  the 
annual  loss  at  6  per  cent,  and  it  amounted  to  $8,000,000.  I  took  the 
engineers'  figures  on  the  annual  maintenance  cost  and  capitalized  it. 
That  amounted  to  $1,250,000.  Deducting  this  from  the  $8,000,000 
leaves  $6,750,000  which  might  be  spent  in  permanent  improvements 
if  we  could  reduce  malaria  entirelv  in  that  area,  and  that  will  be 
done  eventually  because  of  the  improvement.  Then  we  would  be 
warranted  in  expending  $6,000,000,  which  would  balance  the  total 
cost  of  the  canal.  I  could  state  the  proposition  in  a  good  many  ways. 
Some  other  minor  factors  enter  also,  but  that  gives  an  outline  as  to 
the  working  principles.  I  might  say  that  these  figures  could  not  at 
that  time  be  broken  down  by  the  attorney,  and  of  course  they  tried  to 
discount  or  discredit  the  testimony  as  largely  as  possible,  but  it 
shotved  its  effect,  I  think,  on  the  judge. 

Now,  it  seems  to  me  that  all  drainage  plans  and  specifications 
should  be  submitted  to  the  State  health  department  before  the  con- 
struction is  started.  I  am  satisfied  that  that  would  be  a  suggestion 
worth  while.  .In  this  same  case  at  Batesville  the  question  came  up 
as  to  the  breeding  places  created  by  a  series  of  borrow  pits  along  the 
levee — which  it  was  proposed  •  to  build:     It  was  proposed  by  the 
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engineer  to  drain  these  borrow  pits,  but  the  attorneys  didn^t  under- 
stand it.  They  stated  that  it  would  create  additional  breeding  places, 
but  I  showed,  them  that  the  State  board  of  health  was  alive  and 
wouldn't  allow  it. 
Mr.  Le  Prince.  The  subject  is  open  for  further  discussion. 
Mr.  KoMP.  I  would  like  to  aek  Mr.  Hidinger  what  is  the  best  time 
in  which  to  remove  the  growth  of  vegetation — spring,  summer,  fall, 
or  winter? 

Mr.  Johnson.  It  seems  foolish,  after  hearing  about  these  big 
drainage  districts,  to  talk  about  a  small  one,  but  we  have  one  in 
Alabama  of  some  thousand  acres  on  property  owned  by  one  man. 
There  was  a  stream  wandering  down  through  it  in  a  very  meander* 
ing  course  and  several  hundred  acres  of  swamp.  The  owner  was 
as  skeptical  about  drainage  as  we  were  for  we  doubted  whether 
there  would  be  a  dollar  return  for  a  dollar  spent.  However,  we 
finally  advised  him  to  go  ahead,  and  he  did.  He  has  dug  a  straight 
canal,  some  10  feet  wide  and  4  feet  deep,  through  the  place,  and 
numerous  side  ditches.  I  don't  know  how  much  malaria  there  had 
been  in  the  vicinity,  but  I  do  know  that  in  previous  years  there  has 
been  an  average  of  two  deaths  from  malaria  a  year.  The  project 
is  only  about  two-thirds  completed,  but  this  year  there  has  been 
no  death  from  malaria  and  but  one  or  two  cases.  Tliat  is  one  return. 
Then,  again,  before  his  project  was  completed  the  owner  more  than 
paid  for  the  work  by  crops  planted  on  reclaimed  ground. 

Dr.  KiBBEY.  Mr.  Chairman  and  gentlemen,  I  believe  every  sani- 
tarian to  be  interested  in  drainage  projects  of  every  sort,  wheth^ 
they  be  carried  out  primarily  for  agricultural  or  other  purposes. 

These  are  the  days  of  specialists.     We  have  them  in  medicine. 
We  have  them  in  every  branch  of  human  activity.     We  need,  it 
would  seem,  another  specialist  in  public  health — the  salesman.    We  , 
have  something  people  need ;  it  can  be  purchased ;  it  is  up  to  us  to 
convince  them  that  we  have  the  thing  they  ought  to  buy. 

Why  would  it  not  be  possible,  in  considering  drainage  projects 
for  agricultural  purposes,  to  combine  with  this  the  health  problem 
(malaria  control),  showing  the  economic  advantages  of  increased 
land  values,  together  with  the  further  advantage  of  having  at  the 
same  time  a  malaria- free  population? 

Why  not  combine  or  coordinate  the  efforts  of  the  drainage  en- 
gineer and  those  of  the  sanitary  engineer;  present  the  proposition 
on  a  purely  economic  basis  and  sell  the  community  the  thing  we 
we  have  to  offer? 

Agricultural  land  is  of  little  value  except  in  the  hands  of  tihosB 
physically  able  to  furnish  the  energy — ^man  power — neeessary  for 
tilling  the  soil  and  for  gathering  and  marketing  the  crops. 
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I  don't  believe  you  will  find  a  community  anywhere  in  the  world 
with  good  roads  who  had  not  been  first  convinced  that  good  roads 
were  cheaper  than  poor  transportation  facilities. 

I  doubt  if  many  organized  communities  can  be  found  with  ade- 
quate fire  protection  which  did  not  first  have  a  fire,  or  series  of  fires, 
against  the  cost  of  which  might  be  balanced  the  cost  of  fire-pro- 
tective equipment  and  maintenance. 

There  is  an  economic  law  which  exacts  payment  for  that  which 
is  needed,  whether  it  is  purchased  or  not. 

That  community  needing  agricultural  drainage  pays  for  agricul- 
tural drainage  in  decreased  land  and  crop  values,  even  though  they 
do  without  drainage. 

Likewise  the  community  needing  malaria  control  is  apt  to  pay 
more  in  economic  losses  for  the  continued  prevalence  of  malaria  than 
its  complete  eradication  would  cost. 

This  must  be  to  some  extent  demonstrable.  Might  not  the  sales- 
man  enter  here,  selling  the  drainage  project,  upon  the  combined 
basis,  and  give  from  three  or  four  to  even  as  much  as  $500  of  benefit 
for  each  dollar  invested? 

Mr,  LdB  Prince.  We  wish  to  hear  from  Doctor  Carter  on  this  sub- 
ject. 

Doctor  Cabteb.  I  have  only  one  thing  to  say,  that  from  the  time  of 
the  formation  of  the  malaria  committee  I  have  thought  we  ought  to  tie 
up  our  work  with  that  of  the  large  drainage  projects,  and  I  judge 
now  it  has  been  done.  Unquestionably,  the  large  drainage  projects 
have  eliminated  a  great  deal  of  malaria.  They  have  made  some  but 
they  have  eliminated  a  great  deal  more.  Also,  they  have  made  it  pos- 
sible, by  giving  a  lower  level  to  which  we  can  run  lateral  ditches,  for 
us  to  do  satisfactory  anti-malaria  drainage  after  them.  If  the  engi- 
neers of  the  drainage  projects  will  plan  their  original  work  and  main- 
tenance work  so  as  to  eliminate  as  much  malaria  as  they  can  and  make 
as  little  malaria  as  possible,  I  think  it  is  fair  to  say  that  the  great 
drainage  projects  within  a  few  years  will  lessen  the  amount  of  ma- 
laria in  the  Southwest  from  one  to  two  hundred  thousand  cases  per 
annum. 

I  don't  know  how  it  is  in  these  States,  but  I  know  in  Virginia  and 
North  Carolina  the  laws  for  forming  drainage  districts  are  valid 
only  under  the  police  powers  of  the  State.  Of  course,  the  object 
of  the  drainage  project  is  agricultural,  but  it  is  based  on  the  police 
power  of  the  State  in  Virginia  and  in  North  Carolina  as  if  for  the 
benefit  of  the  public  health.  They  should  then  do  as  much  for  public 
health  as  is  reasonably  and  economically  possible.  I  am  glad  they 
are  doing  it. 

Mr.  Le  Prince.  Mr.  Hidinger  will  close  the  discussion. 
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Mr.  HiDiNGER.  In  answer  to  Mr.  Komp's  question,  I  want  to  say 
that  the  proper  time  to  remove  tree  growth  from  ditches  in  this  lati- 
tude is  between  June  1  and  August  31.  At  that  time  the  sap  in  the 
trees  is  up  and  they  are  more  readily  killed.  As  a  matter  of  fact, 
maintenance  work  is  usually  controlled  by  other  factors,  primarily  by 
the  available  labor.  In  this  locality  labor  does  not  become  freely 
available  until  along  in  July,  and  until  then  it  is  not  practical  to  un- 
dertake a  heavy  maintenance  program.  We  usually  make  our  plans 
for  carrying  out  the  work  to  begin  in  May.  Our  various  field  en- 
gineers begin  to  circulate  among  the  landowners  and  find  out  who 
will  take  contracts  as  soon  as  their  cotton  is  laid  by.  Then,  also, 
xnaintenance  work  drags  along  into  the  fall.  We  are  doing  mainte- 
nance work  now  (November  15),  and  will  carry  it  forward  all  dur- 
ing the  winter  in  order  to  keep  up  with  the  program.  We  have  some 
hundred  miles  of  canals  to  clean  in  each  of  several  drainage  ditches, 
and  it  takes  time  to  get  all  of  the  work  done. 

The  questions  of  Mr.  Kibbey  and  Mr.  Fisher  really  cover  the  same 
points.  It  is  a  fine  thing  to  include  your  malaria  problem — that  is, 
plans  for  its  eradication — in  your  plans  at  the  time  of  your  organiza- 
tion, but  when  you  consider  drainage  districts  that  cover  400  or  500 
square  miles  with  75  per  cent  of  it  in  the  wood,  it  would  be  imprac- 
ticable to  do  so  hecaubo  money  spent  for  ^hat  purpose  would  doubt- 
less be  wasted  before  the  land  is  settled  up  and  the  need  for  reduc- 
tion of  malaria  became  urgent. 

One  point  that  Mr.  Clarke  mentioned  was  that  the  city  council 
should  pay  a  part  of  the  money  to  assist  drainage  districts  in  malaria 
control,  I  do  not  believe  that  under  the  law  this  can  be  required. 
Most  of  the  laws  provide  that  the  land  shall  be  assessed,  but  I  do  not 
believe  that  you  can  require  the  city  authorities  to  pay  in  the 
Southern  States.  In  some  States,  Ohio  for  one,  it  can  be  done,  but 
I  do  not  believe  it  can  be  done  in  the  Delta  regions  of  the  Mississippi 
Valley. 

Mr,  Le  Prince.  The  next  paper  on  the  program  is  "  Seasonal  inci- 
dence of  malaria,"  by  Doctor  Bass. 


SEASONAL  INCIDENCE  OF  MALARIA,  WITH  SPECIAL 

REFERENCE  TO  TRANSMISSION. 


C.  C.  Bas8,  M.  D., 

From  the  School  of  Uedicitic,  Tulane  VnitersUy,  New  Orlean*. 

The  seasonal  incidence  of  malaria  is  verv  different  in  different 
parts  of  the  world.  In  the  southern  part  of  the  United  States,  Au- 
gust and  September  are  the  highest  months  and  January  and  Feb- 
ruary the  lowest.  This  fact  stands  out  so  prominently  in  all  statis- 
tical reports  of  malaria  and  is  so  familiar  to  students  of  malaria  that 
it  is  needless  to  cite  detailed  figures  here.  This  represents  the  inci- 
dence of  clinical  attacks  of  malaria.  It  does  not  necessarily  follow 
that  the  highest  and  lowest  transmission  occurs  at  the  correspond 


mg  season. 


There  are  two  important  causes  of  increase  in  occurrence  of  at- 
tacks of  malaria — from  the  low  period  to  the  highest.  One  is  con- 
ditions which  favor  relapse  in  persons  already  infected  and  the  other 
is  conditions  which  favor  production  of  Anophelines  and  transmis- 
sion, 

Persons  who  are  infected  with  malaria  and  who  may  have  been 
having  clinical  attacks  from  time  to  time  during  the  warm  season 
tend  to  quit  having  attacks  just  as  soon  as  cold  and,  in  fact,  cool 
weather  sets  in.  This  lessened  tendency  for  clinical  attacks  to  occur 
in  infected  persons  during  cold  seasons  contributes  largely  to  the 
rapid  reduction  in  malaria  cases  reported  toward  the  latter  part 
of  October.  Occasionally  a  person  maj'^  continue  to  have  attacks 
during  the  cold  season,  but  it  is  certain  that  out  of  a  given  number 
of  infected  persons  a  very  much  higher  per  cent  develop  clinical 
attacks  during  the  warm  season.  This  is  entirely  independent  of 
mosquitoes  and  transmission.  Just  how  or  why  cold  weather  tends 
to  retard  the  reproduction  of  parasites  in  an  infected  person  and 
warm  weather  tends  to  favor  it,  we  do  not  know. 

It  is  also  noteworthy  that  persons  who  carry  their  infections  over 
a  period  of  years,  relapsing  from  time  to  time,  tend  to  relapse  at 
about  the  same  time  each  year.  A  case  recently  came  to  my  attention 
of  a  woman  who  had  simple  tertian  infection  who  had  had  attacks 
during  either  September  or  October  each  year  for  a  period  of  five 
years.  It  was  reasonably  certain  that  this  was  the  same  infection 
contracted  five  years  previously  and  no  reinfection  had  occurred. 

The  season  may  effect  transmission  by  influencing  the  abundance  of 
Anophelines,  their  activity,  the  growth  rate  and  viability  of  the 
Plasmodia  in  Anopheles,  and  the  number  of  gamete  carriers  in  the 
particular  locality. 
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We  know  too  little  about  how  and  where  Anopheles  pass  the  winter. 
We  do  know,  however,  by  the  absence  of  layvse  in  locations  where 
they  are  abundant  during  the  summer,  that  little  production  occurs. 
Eainfall  and  lessened  evaporation  during  the  winter  are  generally 
more  favorable  for  Anopheles  production.  It  seems  very  probable  that 
the  lower  temperature  is  the  chief  if  not  the  only  cause  of  lessened 
production.  Mr.  W.  V.  King  recently  told  me  that  they  find  a  few 
larvse  all  through  the  winter  at  Mound,  La.  This  shows  that  Ano- 
pheline  production  does  not  entirely  cease  in  this  region  during  the 
winter.  However,  the  number  produced  is  very  small  in  comparison 
with  the  number  produced  during  the  warm  season.  Only  under 
some  exceptional  circumstance  could  winter-grown  Anopheles  be  an 
important  factor  in  malaria  transmission. 

Anopheles  not  only  become  less  numerous  during  cold  seasons^  but 
they  become  less  active.  They  come  out  from  their  resting  or  hidiag 
places  only  during  warm  spells.  Much  of  the  time  they  are  not 
active,  and  therefore,  if  all  other  things  were  equal,  less  transmission 
would  occur  in  a  given  period  of  time.  Van  Dine  (1)  had  several 
records  of  biting  by  Anophelines  at  Mound,  La.,  in  January,  Febru- 
ary, and  March,  both  during  the  day  and  after  sunset  in  January  and 
March. 

Mitzmain  (2),  in  Anopheles  infectivity  experiments  conducted  in 
New  Orleans,  infected  Anopheles  with  -P.  vivax^  and  transmitted  the 
infection  to  14  volunteers  during  the  months  of  February  and  March. 
These  mosquitoes  were  kept  under  artificial  conditions  and  protected 
from  rigorous  weather,  but  they  were  probably  not  protected  any 
better  than  they  would  have  been  had  they  passed  and  survived  the 
same  period  in  nature,  as  we  know  some  of  them  do. 

Metz  (3)  reported  a  heavily  infected  Anopheles  taken  December  4. 
This  was  one  of  a  number  collected  near  Mulberry  and  Lakeland,  Fla. 

That  low  temperatures  do  not  destroy  the  parasites  in  Anopheles 
is  shown  by  the  experiments  of  King  (4).  The  parasite  of  tertian 
malaria  in  the  mosquito  host  survived  exposure  to  a  temperature  of 
30  °  F.  for  a  period  of  two  days,  31  °  F.  for  four  days,  and  a  mean 
temperature  of  46°  F.  for  17  days.  "The  sporonts  of  the  estivo- 
autumnal  para^te  resisted  temperatures  as  low  at  35°  F.  for  24  hours." 

Finally,  the  number  of  gamete  carriers  in  the  locality  may  be  an 
important  factor  in  determining  the  amount  of  transmission  that 
occurs.  During  1917,  45,889  blood  specimens  were  examined  for 
malaria  in  Bolivar  county.  Miss.,  in  investigations  made  jointly  by 
the  Mississippi  State  Board  of  Health  and  the  International  Health 
Board.  Hecord  was  also  kept  of  the  presence  of  gametes  in  the  bloods 
that  were  found  positive,  and  from  this  data  we  have  information  as 
to  the  per  cent  of  infected  persons  who  were  gamete  carriers,  by 
months.    This  is  shown  in  detail  in  the  following  table : 
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F^  cent  of  eeteh  variety  of  plMmodia  f<mnd  to  contain  gametes,  hy  monthB, 

1917;  examination  of  J^ofiSB  Itlood  specimens. 


Month. 


January.. 
February 
Karch.... 

April 

May 

June 

*2ly 


Tertian 
(per  cent 
gametes). 


1.64 
2.09 
3.13 
3.17 
3.69 
3.10 
3.91 


Estlvo- 
autumnal 
(percent 
fi^etes). 


ia05 
14.90 
28.08 
13.95 
25. 42 
27.50 
25.71 


Month. 


August 

September. 

October 

November. 
December.. 
Euiire  year 


Tertian 
(per  cent 
gametes). 


6.50 
5.74 
2.99 
4.31 
2.90 
3.67 


Estlvo- 
autumnal 
(percent 
gametes). 


39.34 
37.45 
47.78 
37.04 
23.64 
28.72 


In  this  table  it  will  be  noted  that  August,  September,  October,  and 
November  are  the  high  months  for  both  the  tertian  and  estivo-au- 
tumnal  gametes  and  that  January  and  February  ai'e  the  low  months. 
The  much  greater  number  of  persons  who  have  clinical  attacks  and 
parasites  during  the  high  malaria  months  plus  the  increase  in  the 
per  cent  of  infected  persons  who  have  gametes,  enormously  increases 
the  chances  of  transmission  at  this  time.  It  is,  indeed,  fortunate  that 
the  cold  season  does  come  along,  lessening  the  activity  of  Anopheles, 
slowing  development  of  the  parasites  in  them,  and  increasing  the 
resistance  of  the  human  host  to  the  parasites. 

From  the  infonnation  that  I  have  been  able  to  gather  and  from  my 
own  experience,  I  am  led  to  believe  that  the  following  view  is  about 
correct : 

1.  The  seasonal  incidence  of  clinical  malaria  and  of  trauvsmission 
vari2S  within  fairly  narrow  limits  in  different  localities  in  the  South- 
ern States. 

2.  There  is  no  month  during  which  Anopheles  are  entirely  absent 
or  may  not  bite  and  either  become  infected  or  transmit  infection. 
However,  during  cold  weather  the  numbers  of  Anopheles  are  much 
reduced,  their  activity  is  much  less,  the  development  of  parasites  in 
them  is  much  slower,  and  the  gi*eater  resistance  of  persons  to  re- 
production of  parasites  during  cold  weather  all  tend  to  make  what 
transmission  that  may  rarely  occur  of  negligible  importance  when 
compared  with  warm  months.  The  months  during  which  almost 
no  transmission  occurs  are  November,  December,  January,  February, 
and  March. 

8.  There  is  less  transmission  during  the  earlv,  warm  months  in 
the  presence  of  a  given  abundance  of  Anopheles  than  just  following 
the  peak  in  August  or  Septeml>er.  The  chief  cause  of  this  is  the 
smaller  number  of  infected  persons  at  this  setison  than  later.  The 
amount  of  transmission  bears  a  direct  relation  to  the  numl^er  of 
gamete  carriers  as  well  as  to  the  abundance  of  Anopheles. 

4.  The  rise  in  malaria  incidence  to  the  high  point  in  August  or 
September  is  the  result  of  the  cumulative  effect  of  inci*easing  numbers 
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of  gamete  carriers  in  the  presence  of  sufficient  and  perhaps  increas- 
ing numbers  of  Anopheles,  plus  some  unknown  factor  which  favors 
reproduction  of  the  parasite  in  the  human  host  at  this  time, 

REFBRENCES. 

(1)  Van  Dine,  D.  L.,  The  destniction  of  Anopheles  in  screened  dweUings. 
Southern  Med.  Jour.,  vol.  14,  No.  4, 1^1,  p.  289. 

(2)  Mltzmain,  M.  Bruin,  Anopheles  infect! vity  experiments.  Public  Health 
Reports,  vol.  31,  No.  35,  1916,  p.  2325. 

(3)  Metz,  C.  W.,  Anopheles  crucians  Wled.  as  an  agent  in  malaria  trans- 
mission.   Public  Health  Reports,  vol.  34,  No.  25,  1919.  p.  1357. 

(4)  King,  W.  v.,  The  effect  of  cold  upon  malaria  parasites  in  the  mosquito 
host.    Jour.  Exp.  Med.,  vol  25,  No.  3,  1917,  p.  495. 

Discussion. 

Mr.  Le  Prince.  The  subject  is  open  for  discussion. 

Doctor  Barber.  I  wish  to  ask  just  two  questions  of  Doctor  Bass. 
One  question  is,  Has  he  noticed  a  spring  rise  in  March  or  April ;  and 
the  second  is,  If  the  transmission  of  malaria  varies  greatly  from 
year  to  year  in  a  given  locality.  During  this  year  in  Mitchell 
County,  Ga.,  I  should  say  that  the  transmission  of  malaria  must 
have  been  at  its  minimum,  if  it  occurred  at  all,  on  account  of  drought 
and  the  consequent  scarceness  of  Anopheles.  In  India  and  in  some 
other  tropical  or  semitropical  countries  they  have  what  they  call  the 
fulminating  type  of  malaria,  meaning  a  very  heavy  attack  in  a 
certain  year.  This  year  may  be  followed  by  a  period  of  years  with 
relatively  light  incidence  of  malaria.  I  wonder  if  in  this  country 
the  amount  of  malaria  may  not  depend  on  the  available  number  of 
susceptible  persons  as  well  as  on  the  amount  of  Anopheles  produc- 
tion. I  should  like  to  have  the  doctor  discuss  this  phase  of  the 
subject. 

Doctor  Bass.  In  answer  to  Doctor  Barber's  first  question,  it  is  my 
impression  that  there  does  occur  a  spring  rise  in  this  country  due 
largely  to  tertian  malaria.  It  seems  that  for  some  reason  or  other, 
spring  and  early  summer  are  more  favorable  for  the  development  of 
tertian  parasites  in  man,  and  late  summer  and  fall  are  more  favorable 
for  estivo-autumnal.  As  a  result,  those  who  carry  the  infection 
through  the  winter  are  more  likely  to  relapse  in  the  spring  if  they 
have  tertian.  If  they  have  estivo-autumnal  they  are  more  likely  to 
develop  attacks  later.  Of  course,  mosquito  abundance  at  this  season 
is  also  an  important  factor  in  production  of  the  usual  spring  rise. 

With  reference  to  Doctor  Barber's  second  question,  the  number  of 
persons  who  have  malaria  in  a  locality  during  a  year  or  season  de- 
pends, as  is  well  known,  upon  two  important  conditions — the  num- 
ber of  malaria  oarriers  and  the  abundance  of  Anophelines.    These 
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conditions  may,  and  usually  do,  vary  from  year  to  year,  resulting 
necessarily  in  variation  in  the  prevalence  of  malaria.  Variation  of 
one  of  these  conditions  in  one  direction  and  of  the  other  in  the 
other  direction  may  result  in  little  change.  Variation  of  both  con- 
ditions in  the  same  direction  ivould  result  in  a  corresponding  de- 
crease or  increase  of  malaria  occurring  in  the  locality.  The  preva- 
lence of  malaria  in  a  given  locality  is  the  product  of  the  carrier 
population  who  can  infect  Anophelines,  multiplied  by  the  abundance 
of  Anophelines  which  can  transmit  the  infection.  No  doubt  there 
are  unknown  factors  affecting  both  of  these. 

Mr.  Lb  Prince.  The  subject  is  open  for  further  discussion* 

Doctor  Carter.  I  would  like  to  ask  Doctor  Bass  what  proportion 
of  the  early  malaria  that  comes  in  the  spring  before  the  first  flight 
he  considers  to  be  due  to  infection  from  the  hibernating  females 
by  the  carriers  that  they  find  and  what  proportion  to  relapses. 

There  is  no  question  about  the  early  spring  rise  of  malaria. 
Tertian  is  more  apt  to  relapse  than  the  sostivo-autumnal,  and  it  is 
reasonable  that  you  expect  it  to  occur  in  the  spring  from  relapses. 
The  female  Anopheles  hibernate,  and  they  then  have  access  to  these 
carriers  and  may  make  the  early  spring  infection.  There  is  a  rise 
early  in  some  places  in  the  United  States ;  in  South  (Jarolino  and  in 
jMorth  Carolina  and  Virginia  it  comes  in  the  early  part  of  April  and 
then  a  much  higher  rise  in  the  early  part  of  June.  I  should  ascribe  the 
first  rise  partly  to  relapses  and  partly  to  infection  from  hibernated 
iemales  infected  since  hibernation  and  the  second  rise  to  infection 
from  new  brood.  " 

JJoctor  Bowers.  I  would  like  to  ask  Doctor  Bass  if  the  unknown 
factor  to  which  he  refers  may  not  be  the  condition  of  underoxidation, 
which  we  know  is  much  more  prevalent  in  the  debilitating  hot  months 
than  in  colder  weather.  We  all  know  that  in  most  of  our  cases  where 
the  weather  becomes  colder  the  patient  can  oxidize  much  more  rapidly, 
and  it  occurs  to  me  that  perhaps  this  unknown  factor  to  which  Doctor 
Bass  refers  may  have  its  basis  in  this  matter  of  underoxidation  in 
warm  weather. 

JMr.  Lb  Prince.  May  we  hear  from  Doctor  Decks? 

Doctor  Dbbks.  There  are  one  or  two  points  in  Doctor  Bass's  paper 
than  interested  me  very  much.  In  the  first  place,  when  one  gets 
malaria  he  may  develop  a  temporary  immunity,  and  that  immunity 
may  last  for  years  and  he  may  never  be  ill.  In  Panama,  where  in  the 
early  days  undoubtedly  everyone  had  malaria,  I  don't  recall  ever  being 
called  in  consultation  to  see  a  case  of  malaria  except  when  that  patient 
had  an  accident  or  was  subjected  to  anesthesia,  which  lowered  his 
resistance.  Now,  we  have  to  take  into  consideration  the  individual 
resistance  of  the  patient ;  and  as  long  as  the  patient  is  in  a  run-down 
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condition  you  can  not  cure  him  of  malaria.  That  point  is  proved 
when  an  accident  occurs  or  an  anesthetic  is  given.  A  man  who  has 
absolutely  not  suffered  from  malaria  in  years  will  develop  symptoms. 
That  happened  in  Panama  patients  who  had  not  suffered  from 
malaria  in  years  and  did  not  know  they  had  malaria.  They  would 
come  north  for  a  change  of  climate,  and  would  come  down  with 
malaria.  I  think,  Doctor  Carter,  in  going  over  some  of  the  villages 
in  Panama  you  found  a  number  of  cases  of  malaria  who  were  ap- 
parently not  ill. 

Doctor  Carter.  Eighty-seven. 

Doctor  Debks.  And  a  lot  of  those  people  were  not  suffering  from 
a  malarial  attack.  They  carry  the  parasites,  so  when  you  get  your 
spring  rise  they  can  easily  transmit  them.  When  you  have  an  accu- 
mulation, an  increased  number  of  carriers,  you  are  going  to  have 
more  malaria  than  in  the  winter  when  you  have  increased  resistance. 

In  the  Tropics  at  the  present  time  we  get  most  of  our  malaria  cas^ 
in  the  wet  season,  and  in  the  dry  season  we  get  very  few  of  them. 
But  we  must  not  overlook  the  fact  that  natural  resistance  plays  a 
tremendous  role.  If  a  patient  has  malaria  and  you  want  to  cure  him. 
you  must  increase  his  resistance;  you  must  do  that  as  well  as  give 
quinine,  which  destroys  the  organisms,  if  you  are  going  to  cure 
your  patient. 

Mr.  Lb  Prince.  Will  Doctor  Bass  kindly  close  the  discussion  ? 

Doctor  Bass.  In  answer  to  Doctor  Carter's  question,  I  have  no 
data  from  which  to  draw  absolute  conclusions.  My  opinion,  how- 
'  ever,  is  that  it  is  likely  that  malaria  parasites  may  be  carried  throu^rfi 
the  winter  by  overwintering  Anophelines,  but  that  this  is  of  neg- 
ligible importance  in  the  production  of  the  spring  rise.  This  is  due 
chiefly  to  relapse  in  persons  who  have  carried  the  infection  through 
the  winter  plus  transmission  by  mosquitoes  that  may  have  lived 
through  the  winter,  but  become  infected  early  from  these  carriers. 

I  agree  with  Doctor  Deeks  that  lowering  the  resistance  or  vitality 
of  an  infected  individual  may  result  in  his  developing  clinical  symp- 
toms when  he  otherwise  would  not.  I  do  not  agree,  howex^er,  with 
his  suggestion  that  the  resistance  must  be  raised  to  cure  such  pa- 
tients. My  opinion  is  that  there  are  no  cases  of  malaria  that  can  not 
be  cured  by  giving  quinine  in  sufficient  quantity  for  sufficient  length 
of  time.    You  don't  have  to  give  him  anything  else. 

Mr.  Le  Prixce.  The  meeting  is  now  adjourned  until  2  o'clock 
sharp. 

Afternoon  Session^  November  15,  1921. 

Mr.  Lb  Princb.  The  first  subject  on  the  program  thift  afternoon  is 
'*  Use  of  dynamite  and  T,  N.  T.  in  blasting  ditches."    Mr.  Clarke. 


THE  USE  OF  DYNAMITE  AND  T.  N,  T.  IN  BLASTING 

DITCHES. 


J.  L.  Clabke, 

Sanitary  Engineer,  International  Health  Board, 

Before  taking  up  the  procedure  of  blasting  ditches  with  T.  N.  T. 
by  the  use  of  straight  dynamite  as  a  propagating  agency,  I  want  to 
define  briefly  the  field  in  which  the  blasting  of  ditches  may  be  re- 
sorted to  with  a  decided  saving  over  other  means  of  construction. 

Defining  field  of  usefulness. — From  an  economic  standpoint  its 
scope  of  usefulness  lies  in  a  field  between  the  points  where  ditching 
machinery  and  hand  labor  reach  their  limitations. 

I  predict  that  ditch  blasting  will  play  an  important  role  as  a  means 
to  better  sanitation  in  towns  and  as  an  aid  to  rural  sanitation  through 
agricultural  drainage. 

In  the  field  of  urban  sanitation,  especially  in  small  cities  and 
towns,  it  may  be  resorted  to  for  the  construction  of  outlet  ditches. 
where  the  job  is  too  small  for  ditching  machineiy,  too  wet  for  team 
work,  and  too  costly  for  handwork. 

In  the  field  of  rural  sanitation,  particularly  for  construction  of 
short  lateral  ditches,  more  or  less  isolated  it  may  be  relied  upon,  for 
in  such  instances  it  takes  up  the  work  of  drainage  where  the  dredge 
leaves  off. 

W?iere  other  methods  are  not  applicabU. — ^For  the  purpose  of  de- 
fining more  accurately  this  field,  we  may  assume  that  the  cost  of  set- 
ting up  the  smaller  type  of  walking  dredge  is  at  least  $1,200.  This 
would  mean  at  least  a  mile  of  blasted  ditch  could  be  constructed  for 
the  same  cost,  and,  further,  that  2  miles  could  be  constructed  before 
the  contractor  would  have  a  chance  to  come  out  from  under  his  over- 
head cost  and  start  to  make  his  profit.  Lateral  ditches  at  least  2 
miles  long  may  be  eliminated  from  dredge  work.  The  cost  for  this 
class  of  dredge  work  would  be  20  to  80  cents  per  cubic  yard  for  small 
jobs  and  15  to  20  cents  per  cubic  yard  for  large  jobs. 

The  next  step  would  be  to  consider  teamwork  where  the  ditch 
i^  to  be  constructed  through  dry  soil  and  its  cost  balanced  against 
that  of  the  ditch  blasted  by  the  electric  method.  The  cost  of  team- 
work  would  be  15  to  25  cents  per  cubic  yard  plus  the  additional 
cost  of  blasting  stumps  through  timbered  land,  but  if  the  soil  con- 
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ditions  be  too  wet  for  teamwork,  there  would  be  a  possibility  of 
using  hand  labor.  Hand  labor  under  wet-soil  conditions,  and  where 
stumps  are  frequently  encountered,  would  cost  at  least  80  cents  to  $1 
per  cubic  yard.  Under  the  last-named  wet-soil  conditions  blasting 
materials  may  be  used  to  a  decided  advantage.  Conditions  are  ideal, 
as  both  stumps  and  ditch  may  be  blasted  in  the  same  operation  by 
the  propagated  method,  using  either  T.  N.  T.  and  dynamite  or 
dynamite  alone.  The  cost  of  blasting  a  ditch  under  wet-soil  condi- 
tions would  be  15  to  20  cents  per  cubic  yard. 

Stream  correction — Choice  of  methods, — For  the  purpose  of 
straightening  crooked  creeks  channels,  the  blasted  ditch  has  a  definite 
place  for  streams  of  widely  variant  characteristics.  Streams  having 
little  grade  are  apt  to  be  too  wet  for  teamwork  and  too  costly  for  hand 
labor  because  the  ground  water  will  be  near  the  surface  and  fore- 
stall the  digging  of  a  deep  ditch,  which  is  essential  for  work  of  this 
character.  Here 'the  ditch  may  be  constructed  by  the  propagating 
method  because  of  the  presence  of  water  or  moist  soil,  which  will 
be  usually  found  in  the  lower  stretches  of  these  streams.  On  the 
other  hand,  streams  having  absolutely  dry-soil  conditions  suitable 
for  teamwork  are  likely  to  have  a  grade  of  10  or  more  feet  per  mile. 
On  such  a  grade  erosion  takes  place  rapidly,  and  flood  water  will 
construct  the  ditch  if  a  straight  channel  is  once  started,  and  by 
creating  a  shorter  and  more  direct  descent,  the  velocity  or  flow  will 
be  increased.  Such  meandering  channels  may  be  straightened  by 
planting  the  explosives  deeper  and  farther  apart  than  usual. 

Design  of  blasted  ditches — Flat  grade, — Some  restriction  should 
be  placed  on  the  design  of  blasting  ditches.  Where  the  grade  is  less 
than  3  feet  per  mile,  explosives  should  be  placed  close  enough 
together,  shallow  and  heavy  enough,  to  remove  all  earth  from  the 
ditch,  leaving  clean,  uniform  banks,  for  no  erosion  can  be  depended 
upon.  In  fact,  a  small  ditch  having  a  grade  of  2  feet  per  mile  or 
less  will  silt  up  quickly,  especially  where  lateral  ditches  empty  into  it 

Steef  grade, — As  erosion  of  ditch  banks  increases  directly  as  the 
fall  of  the  stream,  ditches  having  a  grade  of  10  feet  per  mile  or 
more  will  scour  out  automatically,  thus  causing  the  desired  cross- 
sectional  area.  Tliis  class  of  construction  would  call  for  heavj 
charges  placed  3  or  4  feet  apart  and  5  or  6  feet  deep.  With  such 
extreme  spacing,  the  method  of  priming  charges  with  electric  caps 
must  be  used.  The  resulting  ditch  will  be  a  series  of  potholes,  with 
loosened  earth  between  them  and  5  or  6  feet  to  each  side.  'While  the 
result  will  by  no  means  be  a  finished  ditch,  nor  will  it  look  to  be  good 
construction,  it  is  all  that  is  necessary,  for  the  flood  waters  will 
scour  this  channel,  under  favorable  soil  conditions,  finishing  the  job. 

The  main  consideration  in  straightening  a  stream  channel  is  to 
have  the  deep,  narrow  ditch,  and  it  should  be  remembered  that  shal- 
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low^  wide  ditches  slow  down  the  velocity  of  flow,  while  deep  narrow 
ditches  increase  the  velocity.  Here  the  idea  is  to  get  a  maximum 
velocity  in  order  to  erode  the  ditch  until  it  has  become  large  enough 
to  take  care  of  ordinary  flood  conditions.  In  the  construction  of 
the  above-described  ditches,  the  depth  of  charges  should  be  governed 
by  the  drainage  area  of  the  stream  and  its  rate  of  fall,  because  the 
volume  of  water,  together  with  the  grade  of  the  stream,  determines 
its  power  to  carry  eroded  materials  in  suspension. 

After  describing  the  method  of  firing  T.  N.  T.  for  ditch  blasting 
by  the  use  of  dynamite  as  a  booster,  and  analyzing  the  items  of 
cost,  I  want  to  touch  again  on  the  erosion  of  blasted  ditches  and 
cite  such  instances  as  have  come  under  observation.    . 

Methchd  of  Firing  T.  N.  T.  and  Dtnamite. 

Referring  to  field  test  shots,  made  by  Mr.  W.  B.  Alford,  agricul- 
tural representative  of  a  large  powder  company,  and  myself  to 
determine  the  practicability  of  substituting  straight  dynamite  as  a 
propagating  agency  for  detonating  T.  N.  T.  in  lieu  of  caps,  I  wish 
first  to  state  what  proitipted  our  experiments : 

Purpose, — In  view  of  the  fact  that  the  Department  of  Agriculture 
has  made  available  large  quantities  of  blasting  materials  in  the  form 
of  T.  N.  T  and  picric  acid  for  distribution  among  the  farmers  of  all 
the  States,  and  that  this  material  is  packed  in  standard  dynamite 
form  and  is  being  used  for  land  clearing,  it  has  been  thought  ad- 
visable to  make  actual  field  tests  for  ditch  blasting  as  well  as  land 
clearing,  for  which  it  has  been  recommended. 

Cheapness  of  T.  N.  T, — ^The  cheapness  in  first  cost  (packing, 
charges,  and  freight)  of  T.  N.  T.  and  of  picric  acid  tends  to  promote 
new  work  in  land  clearing,  new  ditches  blasted,  and  the  maintenance 
of  large  drainage  canals.  The  attempt  to  use  T.  N.  T.,  fired  by 
priming  each  charge  with  an  electric  cap  connected  in  series  where 
water  exists,  has  caused  failures  and  has  made  the  work  very  ex- 
pensive  in  labor  costs,  due  to  recharging  and  reshooting.  Therefore, 
in  an  effort  to  reduce  the  two  main  items  of  costs,  which  are  labor  and 
caps,  the  following  tests  were  made,  using  a  small  quantity  of  dyna- 
mite in  connection  with  T.  N.  T.  to  determine  if  it  might  be  propa- 
gated by  this  method  rather  than  by  using  electric  blasting  caps 
connected  in  series  in  each  charge,  as  has  been  recommended  by  the 
Government  bulletins.  This  would  substitute  a  small  quantity  of 
dynamite  in  lieu  of  the  cap,  as  an  aid  to  detonation,  necessitating 
only  one  No.  6  electric  blasting  cap  as  a  primer,  detonated  by  a  No.  2 
blasting  machine,  making  this  method  one  of  absolute  propaga- 
tion, firing  100  to  300  feet  each  time.  Thus  one  stick  or  half-pound 
cartridge  of  50  per  cent  dynamite,  which  is  the  quantity  recom- 
mended, is  more  effective,  has  better  detonation  power,  and  at  the 
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same  time,  will  shatter  the  top  soil,  lifting  it  well  back,  giving  the 
T.  N.  T.  an  opportunity  to  heave  out  the  bottom  in  good  form. 

Coinparath'>e  method s,-^Test  shots  oriven  in  the  following  table 
of  costs  show  comparative  costs  of  T.  N.  T.  fired  by  priming  each 
charge  with  a  No.  8  electric  cap,  connected  in  series  and  fired  by  a 
No.  4  blasting  machine  which  detonates  50  charges  at  a  time.  This 
is  the  usual  method  of  firing  T.  N.  T.  and  ammonia  dynamite.  In 
comparison  with  this,  it  is  proposed  to  substitute  one  cartridge  or 
one-half  pound  of  50  per  cent  nitroglycerin  dynamite  for  the  No.  8 
electric  blasting  cap,  using  only  one  No.  6  electric  blasting  cap  as  a 
primer,  in  a  line  of  holes  from  100  to  300  feet  in  length,  loaded  with 
T.  N.  T.  and  dynamite  (two  sticks  of  T.  N.  T.  and  one  of  dynamite 
instead  of  three  sticks  of  T.  N.  T.) .  This  is  the  usual  distance  recom- 
mended to  be  blasted  by  the  propagated  method. 

Electric  methods  safer. — It  is  safer  to  use  electric  caps  and  ])last- 
ing  machine  in  preference  to  the  cap  and  fuse  method,  as  the  soil 
must  be  water-soaked  in  order  that  the  propagated  method  may  be 
successfully  used.  The  cap  and  fuse  is  apt  to  become  water-soaked, 
causing  a  loss  of  time  and  danger  in  returning  to  recharge  mis- 
fires. In  using  the  propagated  method  a  No.  2  blasting  machine 
capable  of  firing  10  caps  would  be  sufficiently  large. 

Vut'Ofs  canned  hy  log  jams  arid  stumps. — In  some  cases  when  hea^7 
overburdened  log  jams  and  stumps  are  encountered  in  the  ditch  line, 
(ietonation  by  ( oncussion  will  frequently  cut  off,  firing  onh*  a  portion 
of  the  loaded  holes.  Where  such  obstructions  are  found,  it  is  ad- 
visable to  use  two  or  three  electric  caps  for  each  200  or  oOO  feet  loaded. 
The  cap?  should  be  'lonnected  in  series  and  fired  with  a  blasting  ma- 
chine. This  will  carry  detonation  all  the  way  through,  but  is  not 
necessary  unless  siu  h  obstructions  are  encountered.  In  most  cases 
just  one  priming  is  all  that  is  necessary. 

Fff'ld  coiditiouH  contpoUincf  test  ,<hots. — The  following  tests  were 
made  at  Greenwood,  Miss.  The  soil  conditions  are  practically  the 
same  as  those  existing  in  the  bottom  of  large  drainage  canals 
throughout  the  Delta  section,  the  soil  being  of  the  buckshot  or  gumbo 
type,  thoroughly  soaked  with  water,  and  in  a  majority  of  cases 
water  standing  C  inches  to  1  foot  in  depth  over  the  surface.  The 
project  on  which  these  test  shots  were  made  consisted  of  deepening 
an  old  dredge  ditch  20  feet  wide  and  10  feet  deep  for  a  distance  of 
5  miles  to  an  average  depth  of  4  feet  additional,  with  12-foot  top 
and  4-foot  bottom,  and  at  the  same  time  removing  the  silt  deix)sit< 
formed  where  the  lateral  ditches  joined  the  main  canal  and  log 
jams  in  places  throughout  the  canal. 

Comparative  costs. — By  the  all  T.  N.  T.  method,  a  No.  8  electric 
blasting  cap  was  required  for  each  charge,  meaning  50  caps  in  each 
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100  feet  of  ditch,  charges  24  inches  apart  By  the  substitution  of  one 
stick  of  dynamite  for  one  of  T.  N.  T.  to  detonate,  only  one  No.  8 
electric  blasting  cap  is  necessary  to  shoot  from  100  feet,  or,  if  desired, 
300  feet,  by  the  concussion  or  propagated  method. 

Keferring  to  the  test  shots  under  the  heading  of  costs  per  100 
feet,  it  will  be  noted  that  under  labor,  where  electric  blasting  caps 
were  used  in  each  charge  (test  No.  5 — all  T.  N.  T.)  the  cost 
is  about  6  cents  per  foot,  whereas  in  the  case  of  dynamite  as 
an  aid  to  detonation  for  the  T.  N.  T.  this  cost  is  reduced  to  1^  cents 
(test  No.  2).  The  cost  of  one  electric  cap  is  S  cents  and  cost  of  one 
cartridge,  or  one-half  pound  of  T.  N.  T.,  is  4  cents,  making  a  total 
of  approximately  12  cents  for  cap  and  cartridge.  The  one  cartridge, 
or  one-half  pound  of  dynamite,  is  substituted  for  both  the  electric 
blasting  cap  and  the  primed  stick  of  T.  N.  T.  and  costs  the  same — 
approximately  12  cents. 

The  dynamite  fires  by  the  concussion  or  propagated  method,  and  in 
turn  detonates  the  T.  N.  T.  more  completely  than  does  the  elective 
cap,  and  in  addition  thereto  eliminates  the  cost  and  time  of  priming 
the  cartridge,  of  connecting  50  caps  in  series,  of  tracing  the  cause 
of  misfires,  and  reshooting  same. 

Furthermore,  the  relative  expansive  force  of  one  cartridge  of  50 
per  cent  dynamite  is  greater  than  that  of  one  cartridge  of  T.  N.  T. 
It  is  quicker  and  has  a  tendency  to  shatter  the  top  stratum  before 
the  T.  N.  T.  has  gained  force  to  lift  out  the  bottom  strata,  thus 
giving  a  wider,  a  larger,  and  more  imiform  ditch  with  a  wider  berm 
than  made  with  T.  N.  T.  alone. 

In  addition  to  the  advantages  mentioned  under  costs,  it  is  well  to 
consider  under  the  head  of  man-hours  that  the  work  can  be  speeded 
up  200  per  cent  by  the  use  of  dynamite  as  an  aid  to  d^onation. 

Comparing  the  cost  of  the  two  best  test. shots,  namely,  Nos.  2  and 
5  (respectively  T.  N.  T.  plus  dynamite  and  T.  N.  T.  plus  caps), 
shown  on  the  test  sheet  to  be  $660  and  $844,  there  will  be  a  saving 
of  $184  per  mile  in  favor  of  dynamite  used  in  connection  with  T.  N.  T. 
Also  note  under  these  two  tests  the  amount  of  material  moved  in 
cubic  yards  as  against  the  cost  per  cubic  yard. 

7'.  N.  T,  completely  detonated, — After  making  the  above  test  shots, 
it  was  thought  that  possibly  the  T.  N.  T.  was  not  detonating  and  that 
the  dynamite  was  doing  all  of  the  work;  therefore,  to  determine 
if  this  were  the  case,  20  cartridges  of  dynamite  placed  at  24-inch 
sptcings  were  detonated  by  the  propagated  method.  Detonation  was 
complete,  but  gave  a  ditch  only  about  one-tliird  the  size  of  T.  N,  T. 
and  dynamite  used  together,  proving  that  the  T.  N.  T.  had  been 
thorcm^ly  detonated  in  all  test  shots  where  dynamite  was  used  in 
connection  with  T.  N.  T. 
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Description  op  Blasted  Ditches. 

Test  shot  No.  1, — Propagation  was  thorough  throughout  the  entire 
length  and  detonation  was  apparently  perfect.  The  soil  was  broken 
in  small  lumps  and  carried  high  in  the  air,  leaving  a  clear  berm  and 
a  uniform  ditch. 

Test  shot  No.  £. — ^This  shot  was  very  similar  to  No.  1  in  detonation 
and  uniformity,  but  the  larger  clods  were  left  lying  several  feet  from 
the  ditch  bank.  This  is  considered  the  best  and  most  economic  shot 
of  the  test  shots  made.  - 

Test  shot  No,  S. — This  shot  resulted  in  a  ditch  practically  the  same 
size  as  No.  2.  It  might  have  been  deeper,  but  was  not  as  clean,  large 
clods  being  left  on  the  sides.  This  spacing  seems  to  be  the  limit  for 
good  work. 

Test  shot  No.  i. — ^This  shot  was  loaded  with  T.  N.  T.  and  holes 
spaced  at  a  maximum  distance,  using  dynamite  to  aid  detonation, 
as  in  tests  1, 2,  and  3.  One  primer  failed  to  propagate  the  entire  line: 
another  was  required.  The  loading  was  heavy  enough  to  give  a 
clean,  uniform,  wide  ditch  at  top,  some  deeper,  but  is  not  recom- 
mended on  account  of  failure  to  propagate. 

Test  shots  Nos.6^6^and7. — These  tests  were  made  by  using  T.  N.T. 
with  No.  8  electric  blasting  cap — 6-foot  wires — connected  in  series, 
and  fired  with  a  No.  4  blasting  machine,  firing  60  holes  at  each  shot 
Nos.  5  and  6  resulted  in  a  fairly  good  ditch,  although  narrow  at  bot- 
tom and  of  uniform  depth,  except  where  misfires  occurred,  which 
were  frequent.  Neither  were  the  banks  lifted  back  as  completely. 
No.  7  resulted  in  a  badly  potholed  ditch.  No  one  of  these  shots  lifted 
the  soil  as  well  back  nor  shattered  it  as  completely  as  where  dynamite 
was  used  to  aid  the  detonation  of  T.  N.  T. 

Cost  of  Work  at  Greenwood,  Miss. 

At  Greenwood  the  canal  described  above  has  a  grade  of  2|  feet 
per  mile  and  a  flat  drainage  area  of  only  6  square  miles.  Therefore 
it  was  necessary  to  remove  all  material  from  the  ditch  and  not  de- 
pend upon  flood  waters  to  scour  it. 

Final  cost  of  T.  N.  T.  ditch. — The  figures  given  are  for  3}  miles 
of  ditch,  1.3  miles  of  which  were  blasted  with  T.  N.  T.  alone^  fired 
by  the  electric  method,  and  2.2  miles  of  which  were  blasted  with 
T.  N.  T.  and  dynamite  by  the  propagated  method.  The  costs  givoi 
above  are  for  field  tests  for  100-foot  length  shots,  while  below  the 
cost  items  are  based  on  3^  miles  of  actual  operation. 

The  average  cross-sectional  area  of  the  ditch  blasted  with  T.  N.  T. 
is  17  square  feet,  7  feet  wide  at  top,  3  feet  wide  at  bottom,  and  3.7 
feet  deep,  approximately  two-thirds  of  1  cubic  yard  per  running 
foot. 
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The  total  amount  of  material  removed  from  the  ditch  was  4,322 
cubic  yards.    The  cost  was  85.4  cents  per  cubic  yard. 

The  charges  were  placed  2  feet  apart,  loading  1.5  pounds  of  T.  N.T. 
and  one  electric  cap  for  each  hole,  but  owing  to  misfire  a  cap  was 
used  every  18  inches  and  the  charges  increased  to  2  pounds  of  T.  N.T. 
per  hole. 

Final  cost  of  dynamite  and  T,  N.  T,  ditch. — The  average  cross-sec- 
tional area  of  the  ditch  blasted  by  T.  N.  T.  and  dynamite  is  26.4 
square  feet,  8.7  feet  wide  at  top,  5  feet  wide  at  bottom,  and  4  feet 
deep,  approximately  1  cubic  yard  to  the  running  foot.  The  total 
material  removed  is  11,321  cubic  yards.  The  cost  is  17.6  cents  per 
cubic  yard,  or  $905  per  mile. 

The  standard  loading  was  1^  pounds  of  T.  N.  T.  per  hole,  with  one- 
quarter  pound  of  50  per  cent  straight  dynamite  placed  on  top  of  it. 
Holes  were  spaced  18  inches  apart.  Owing  to  accumulations  of  trash, 
logs,  and  extra  depth  at  points  where  the  canal  had  become  silted, 
about  one-third  more  dynamite  was  used  than  its  regular  18-inch 
spacing  called  for. 

The  field  force  consisted  of  one  foreman,  at  $5  per  day,  and  six 
men,  at  $2  per  day  each,  and  one  cart  and  mule  furnished  by  the  city. 
This  crew  averaged  1,000  feet  of  blasted  ditch  per  day.  Two  shots 
of  300  feet  in  length  each  were  made  in  the  forenoon  and  two  in  the 
afternoon. 

Costs  of  streami  correction  on  steep  grade, — Coming  back  to  tlie 
erosion  of  blasted  ditches,  I  want  to  call  your  attention  to  two  ditches 
in  particular — one  at  Batesville,  blasted  through  the  sandy  clay  alone, 
having  a  grade  of  10  feet  per  mile,  and  the  other  at  Water  Valley, 
blasted  through  a  sandy  loam,  having  a  grade  of  6  feet  per  mile. 

The  Batesville  ditch  after  the  first  year's  flood  increased  in  top 
width  from  8  to  18  feet  and  in  depth  from  3  to  7  feet.  The  cost  per 
cubic  yard  of  blasting  this  ditch  with  T.  N.  T.  by  the  electric  method 
was  23  cents  per  cubic  yard. 

The  Water  Valley  ditch  was  scoured  by  flood  waters  from  a  mass  of 
loosened  earth  12  feet  at  top  and  7  feet  deep  to  40  and  15,  respectively. 
This  ditch  is  about  1,500  feet  long,  and  connects  Town  Creek  with  a 
large  drainage  canal.  The  cost  of  loosening  up  the  earth  was  about  15 
cents  per  cubic  yard,  and  after  one  year's  flood  water  had  passed 
through  it  the  original  cost  was  reduced  to  2  cents  per  cubic  yard, 
due  to  the  erosion  which  had  taken  place  during  the  winter  months. 

In  concluding  these  remarks,  I  want  to  point  out  several  facts, 
namely,  that  dynamited  ditches  are  not  in  competition  with  dredge 
work,  teamwork,  or  hand  labor,  but  are  an  aid  to  complete  drainage 
to  both  large  and  small  projects,  because  dynamite  covers  a  field 
specifically  its  own.  It  is  the  duty  of  the  engineer  to  determine  this 
field. 
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That  there  are  two  general  classes  of  work  where  dynamituoig  is 
applicable — wet  swamp  work  and  dry  stream  connection  work — and 
that  there  are  two  methods  of  firing  dynamite — ^the  propagated 
method  and  the  electric  method — is  an  acknowledged  fact.  The 
former  should  be  used  for  wet  work  and  the  latter  for  dry  woriL 
Where  time  is  the  essence,  ditch  work  may  be  speeded  up  from  200  to 
400  per  cent  by  using  explosives.  In  the  work  of  malaria  control, 
time  is  often  an  important  factor,  for  the  major  drainage  should  be 
accomplished  during  the  early  spring. 


Field  tests  made  icith  T.  y.  T.  and  dunamite  for  hlasting  ditches. 
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8Jm  0f  ditoh  desired— 12-foot  top,  4-foot  bottom,  4  feet  deep. 

1  No  ditch. 
<  Pot  hded. 

Discussion. 

Mr,  Le  Prince.  Before  the  discussion  starts  there  are  one  or  two 
announcements  to  make.  I  wish  to  call  the  attention  of  everybody 
present  to  the  "  Public  Health  Engineering  Abstracts "  being  pub- 
lished by  the  United  States  Public  Health  Service,  which  may  be 
obtained  by  writing  to  the  Surgeon  General  in  Washington.  They 
contain  very  important  information,  and  are  well  worth  reading. 

The  discussion  on  this  subject  will  be  opened  by  Mr.  Alford. 

Mr.  Altord.  Mr.  Clarke  has  read  to  this  body  a  report  covering 
the  above  subject,  and  I  am  passing  around  to  you  some  photographs 
which  are  evidence  of  some  of  the  work  that  has  been  done  in  Georgia. 
Alabama,  and  Mississippi. 

The  land  where  Sapelo  Island  ditch  was  made  was  a  very  hard 
(coastal  plain  sand  and  very  little  grade,  only  about  1  foot  to  the  mile. 

This  was  an  old  ditch  made  on  Sapelo  Island  about  118  years  ago. 
It  was  dug  by  hand,  using  slaves  as  laborers.  The  dirt  was  thrown 
out  on  each  side,  foiming  a  very  high  spoil  bank,  and  while  it  had 
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£lled  up  almost  entirely,  the  old  spoil 
banks  were  preserved.  Looking  down  the 
old  ditch,  ;ou  would  be  led  to  believe  it  had 
some  depti),  but  the  contour  of  the  bottom 
of  the  old  ditch  was  almost  the  same  as 
the  lands  on  each  side  of  the  banks. 
The  tide  had  ebbed  and  flowed,  and  it  was 
filled  in  with  silt  and  had  grown  up  with 
bushes  and  small  trees. 

You  will  note  in  Mr.  Clarke's  report 
most  of  his  work  in  Mississippi  was 
done  on  stiff  gumbo  or  buckshot  land, 
and  most  of  it  was  done  by  use  of  dyna- 
mite and  T.  N.  T.  or  T.  N.  T.  only. 

But  the  Sapelo  Island  ditch  was  hard 
coastal  plain  sand,  as  I  have  said,  and  was 
made  with  dynamite  alone. 

We  used  IJ-ineh  octagon-shape  steel  bars 
for  putting  down  holes,  and  in  this  kind 
of  sand  it  was  impracticable  to  drive  the 
bar  down  with  sledge  hammer,  but  if  you 
would  work  the  bar  back  and  forth  it  would 
work  its  way  down  with  ease.  As  the  bar 
was  pulled  out  the  hole  was  immediately 
loaded  to  prevent  access  of  sand,  using  a 
tamping  stick  to  pound  it  down,  putting 
three  sticlcs  or  1^  pounds  of  50  per  cent 
nitroglycerin  dynamite  every  20  inches 
apart. 

Only  one  line  of  dynamite  was  used, 
loaded  to  a  grade  line  in  bottom  and  to  a 
grade  line  at  surface.  In  other  words,  it 
was  loaded  down  to  18  inches  of  the  pro- 
posed bottom  of  the  ditch  and  within  18 
inches  of  the  top  of  the  ground.  (See 
chart  on  loading.) 

You  can  not  always  do  this  as  well  in 
ground  as  on  paper,  but  if  you  will  cut 
notches  on  the  tamping  stick  and  use  this 
as  a  measure,  it  will  help  you  to  get  uni- 
formity. 

It  has  been  said  that  you  never  know 
what  dynamite  will  do;  but  this  applies  to 
certain  classes  of  laborers,  too.  You  never 
know  what  they  will  do;  but  if  the  line  is 
loaded  by  this  method  with  accuracy,  you 
will  get  uniformity  in  ditch. 
10151*— 22 5 
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Your  depth  of  loading  and  spacing  of  holes  depends  largely  on 
character  of  soil. 

If  it  is  in  very  hard  sand  or  gumbo  soil,  loadings  should  be  placed 
closer  together  to  get  detonation  by  the  propagated  method,  but  if 
in  silt  or  leaf  mold  it  will  detonate  much  farther  apart,  and  in  all 
cases  the  ground  should  be  wet  or  moist  where  work  is  to  be  doiw 
by  the  propagated  method. 

If  stumps  are  to  be  encountered  the  load  should  be  increased  in 
proportion  to  size  of  stumps,  placing  it  around  stumps  close  enough 
together  to  assure  propagation. 

To  make  given  size  ditches  you  should  use  dynamite  as  follows: 

Say,  for  making  a  ditch  7  feet  wide  and  ^  feet  deep,  we  would  use 
one  stick,  one-half  pound  of  50  per  cent  nitroglycerine  dynamite, 
placed  about  15  to  18  inches  apart,  and  to  get  a  ditch  15  feet  wide 
and,  say,  6  feet  to  7  feet  deep,  we  would  use  about  three  cartridges 
to  each  charge.  This,  of  course,  means  ditches  7  and  15  feet  wide 
at  top  as  dynamite  will  always  work  out  on  about  1  to  1  slope.  In 
sandy  soil  it  works  ,out  on  V-shape ;  in  stiff  soil  it  works  out  on  U- 
shape.    (See  chart  as  to  method  of  loading.) 

Mr.  Le  Prince.  Questions  are  in  order.  It  is  a  very  important 
subject.  Some  of  you  have  had  difficulties  and  you  can  ask  questions 
pertinent  to  that.  I  will  start  things  going  by  asking  Mr.  Alf  ord  to 
tell  us  something  with  regard  to  vertical  drainage.  It  is  not  the 
subject,  but  related  to  it. 

Mr.  AiiFORD.  As  to  borrow  pits  I  have  no  information  to  offer, 
but  have  had  some  experience  in  draining  upland  ponds  by  shooting 
with  dynamite,  known  as  "  vertical  drainage."  Most  of  these  upland 
ponds  are  found  in  the  highlands  of  Georgia,  South  Carolina,  and 
Alabama,  frequently  found  in  the  center  of  large  fields  of  100  to  200 
acres  in  size.    These  ponds  usually  cover  from  one-half  to  3  acres. 

They  are  usually  impracticable  and  almost  impossible  to  drain 
with  lateral  ditches,  as  these  ditches  would  necessitate  great  depth 
through  cuts  in  hillside  and  great  length.  These  ponds  cause  turn- 
around places  in  the  center  of  a  field  and  are  eyesores  to  a  farm. 

We  do  not  like  to  go  on  record  too  strongly  on  vertical  drainage 
because  so  much  depends  on  grade  of  soil,  surrounding  water  table, 
and  depth.  It  is  necessary  to  find  a  stratum  of  sand  underneath,  but 
we  do  say  that  in  most  cases  it  is  worth  trying  as  the  cost  of  breaking 
the  hardpan  with  dynamite  would  be  small. 

In  putting  down  holes  for  vertical  drainage  I  use  an  ordinary 
IJ-inch  water  pipe,  sharpened  and  tapered  at  one  end  like  a  pencil 
point  and  in  lengths  of  about  10  feet  each,  so  as  to  be  coupled 
together.  Two  men  can  use  this  as  a  churn  drill,  continuing  to 
churn  it  up  and  down,  using  water  in  the  hole,  until  proper  depth 
is  reached.  This  should  be  determined  by  the  underlaid  stratum  of 
coarse  sand,  and  in  many  cases  a  depth  can  be  decided  on  by  noticing 
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the  depth  of  such  stratum  in  near-by  wells  or  similar  excavations  in 
the  vicinity,  but  I  would  not  figure  it  practicable  if  this  stratum  of 
sand  is  more  than  30  feet  deep. 

After  a  hole  has  been  put  down  I  would  use  half  a  stick  of  dyna- 
mite placed  in  the  bottom  of  the  hole  after  being  primed  with  No.  6 
blasting  cap  and  fire  it  to  spring  the  bottom  of  the  hole. 

Then  I  would  fill  the  pothole  with  dynamite,  which  will  take  ap- 
proximately 10  to  15  sticks.  Then  fill  the  remainder  of  the  hole  with 
dynamite,  one  stick  on  top  of  another,  to  within  about  2  feet  of  the 
top  of  the  ground.  Then  place  primer  and,  upon  firing,  the  entire 
load  will  detonate.  This  wiU  make  an  open  well  3  to  4  feet  in  diame- 
ter, and  will  break  groimd  for  several  feet  around.  Then  fill  the  hole 
with  stone  chunks  or  any  kind  of  debris.  One  shot  will  usually  drain 
about  1  acre  of  ground.  You  wiU  have  to  use  more  shots  where  the 
acreage  is  larger  than  1  acre.  This  will  cost  from  $3  to  $8  per  shot, 
depending  on  the  depth  required. 

Mr.  Ou).  I  believe  Doctor  Google  had  some  experience  with  vertical 
drainage  at  Camilla. 

Doctor  CbOGLB.  This  pond  was  about  30  by  60  feet  and  about  6  feet 
deep  in  the  center.  With  a  special  auger  (property  of  the  United 
States  Public  Health  Service),  we  bored  a  hole  6  inches  in  diameter 
and  30  feet  deep.  Into  it  we  dropped  12  sticks  of  50  per  cent  dyna- 
mite. The  first  trial  failed  to  explode  the  charge;  immediately 
another  cap  was  properly  fixed  into  a  stick  of  dynamite  and  lowered 
to  the  original  charge  (the  hole  had  been  filled  with  water,  so  it  was 
an  easy  matter  to  get  the  last  stick  and  cap  in  direct  contact  with  the 
first  charge) .  At  the  second  attempt  the  charge  fired,  the  ground  was 
cracked  up  around  a  considerable  area,  and  there  was  a  temporary 
lowering  of  the  water  of  some  6  or  7  inches. 

The  experiment  was  conclusive  that  this  measure  was  not  feasible 
in  that  character  of  soil. 

Mr.  Clarke.  Mr.  Alford  has  explained  the  method  of  placing 
dynamite  in  hard  soU,  both  in  buckshot  and  in  hard  sand.  I  would 
like  to  have  him  explain  how  these  charges  are  placed  in  wet  soil — 
whether  it  is  necessary  to  place  them  as  deep  or  not. 

Mr.  Alford.  I  wish  to  refer  to  the  ditch  made  with  Mr.  Carter  in 
Alabama  and  also  the  ditch  made  with  the  Seaboard  Air  Line  in 
Savannah,  both  being  in  very  mucky  soil  growing  in  cat-tails,  small 
turfs,  and  bushes  where  it  was  almost  impossible  to  walk  and  where 
you  would  jump  from  turf  to  turf.  The  groxmd  would  shake  for  30 
feet  around  and  entire  land  was  almost  entirely  covered  with  water. 

In  this  character  of  soil  we  used  tub  boats  for  men  to  push  about, 
carrying  dynamite  to  load  the  ditch.  Load  the  dynamite  very  close 
to  the  top  of  the  ground.  There  is  hardly  any  need  for  a  bar  for  put- 
ting down  holes.  We  used  a  tamping  stick  to  push  the  dynamite 
under  the  surface  not  to  exceed  8  inches. 
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In  this  kind  of  soil  if  you  should  load  dynamite  any  deeper  than 
8  inches  you  would  not  get  any  ditch  at  all,  as  the  dynamite  would 
automatically  shoot  down  and  out,  pick  up  much  more  earth  than 
could  be  thrown  out,  and  would  break  the  sides  and  run  back  to- 
gether. If  you  load  fairly  light  and  near  the  top,  you  will  get  a  fair 
ditch.  If  more  depth  in  required,  it  is  better  to  do  what  you  can 
with  a  small  load,  making  a  shallow,  but  wide  ditch,  taking  off  as 
much  water  as  possible,  and  then  after  it  has  settled  and  dried  out 
a  second  shot  can  be  made. 

In  all  cases  where  T.  N.  T.  is  used  alone  it  will  be  found  necessaiy 
to  use  a  No.  8  cap  instead  of  a  No.  6.  However,  a  No.  6  cap  will  be 
satisfactory  if  a  half  stick  or  a  stick  of  dynamite  is  used  with  T.  N.  T. 
or  picric  acid. 

A  ditch  was  made  at  Millen,  Ga.,  under  the  supervision  of  Mr. 
H.  N.  Old.  This  was  a  stretch  of  1,500  feet  of  ditch,  made  with 
dynamite,  using  eight  men,  making  1,500  feet  in  five  hours.  The 
loading  was  done  as  already  outlined,  using  one  stick  of  dynamite  to 
each  linear  foot  with  a  slight  increase  on  big  stumps,  making  it  at  a 
total  cost  of  about  27  cents  per  cubic  yard. 

In  the  Millen  ditch  large  black  gum  and  sweet-gum  stumps  were 
encountered  with  some  roots  left  protruding  over  the  ditch.  Where 
stumps  are  encountered  and  roots  are  left  protruding  in  the  ditch,  if 
you  will  leave  them  for  about  four  to  six  months  they  will  die  and 
become  brittle,  like  cork,  and  can  be  easily  broken  off  and  thrown  out 
of  the  ditch. 

A  ditch  made  near  Atlanta,  Ga.,  was  in  a  silt  soil  washed  in  from 
hilltops.  It  was  a  stream  correction  ditch,  and  while  the  soil  where 
the  ditch  was  made  was  almost  dry  enough  12  inches  down  to  plow, 
it  was  found  that  it  was  wet  enough  underneath  to  shoot  dynamite 
by  the  propagated  method. 

This  was  determined  by  making  a  few  test  shots  before  deciding 
the  amount  of  load  to  use.  We  then  put  holes  down  2^  feet  deep  or 
as  near  to  the  grade  line  as  we  could  with  about  17-inch  spacings  and 
loaded  two  to  two  and  one-half  cartridges,  or  IJ  pounds  of  50  per 
cent  nitroglycerin  dynamite,  to  each  charge.  We  used  four  laborers 
and  finished  1,011  feet  of  ditch,  measuring  12  feet  top,  4J  feet  deep, 
and  about  1  to  1  slope  in  five  hours,  using  910  poimds  of  dynamite. 
The  cost  amounted  to  about  22  cents  per  cubic  yard,  not  allowing  for 
scouring  out  by  flood  waters.  This  old  stream  was  also  dammed  before 
the  shot  was  made,  and  the  water  passed  entirely  through  the  new 
ditch  as  the  crowd  looked  on.  This  ditch  was  made  for  demonstration 
on  November  12,  1920,  on  the  farm  of  Hugh  Richardson,  Atlanta, 
Ga.,  for  the  benefit  of  those  attending  the  meeting  of  the  National 
Drainage  Congress  held  in  Atlanta  at  that  time. 

Mr.  Le  Prince.  Mr.  Clarke,  will  you  close  the  discussion? 
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Mr.  Clarke.  I  want  to  check  Mr.  Alf ord  on  the  placing  of  dynamite 
in  moist  soil.  At  Newport  News  in  the  beginning,  and  later,  I  at- 
tempted to  blast  ditches  in  a  salt-water  marsh.  My  first  shots  were 
placed  3  feet  deep.  The  soil  went  up  high.  It  looked  to  be  a  good 
shot,  but  upon  examination  I  found  that  the  dirt  had  fallen  into  the 
ditch  again.  I  placed  the  charges  deeper  on  the  next  test  shot  and  the 
same  thing  occurred.  Finally,  the  test  shot  was  made  in  the  turf, 
which  was  a  tough  mass  of  roots  possibly  12  to  14  inches  thick,  about 
4  or  5  inches  below  the  surface,  where  the  point  of  greatest  resistance 
came.  That  gave  an  absolutely  perfect  ditch  in  the  salt  marsh.  The 
cost  of  the  work,  as  I  remember  it,  was  about  13  cents  per  cubic  yard. 

I  also  want  to  check  Mr.  Alford  on  placing  charges  within  18 
inches  of  the  proposed  grade  line  in  heavy  soil  and  loading  the  holes 
to  within  a  foot  of  the  top. 

My  advice  to  those  who  have  not  tried  to  ditch  by  dynamite  would 
be  to  try  it,  and  if  not  successful  the  first  time  try  it  again.  Test 
shots  should  be  made  at  the  beginning  of  all  projects  of  any  size,  and 
the  best  results  should  be  determined  right  then  and  there  in  the 
field  and  instructions  given  to  the  foreman.  The  depth  of  the  charges 
and  the  spacing  should  not  be  changed  until  different  soil  is  encoun- 
tered; then  more  test  shots  should  be  made. 

Mr.  Alford.  I  would  like  to  ask  a  question.  Mr.  Clarke,  did  you 
find  in  loading  in  the  marsh  to  get  your  ditch  through  that  it  was 
necessary,  if  you  got  a  ditch  more  th^n  4  feet  deep,  to  load  and  do 
the  best  you  could  to  drain  this  area  with  that  shallow  ditch  ?  Did 
you  let  it  stand  for  some  time,  carry  off  the  water,  and  then  drain  the 
bottom  off? 

Mr.  Clarke.  That  was  the  largest  ditch  shot,  with  charges  placed 
18  inches  apart.  A  single  stick  was  sufficient  to  make  a  ditch  about  8 
feet  at  the  top  and  3  or  4  feet  deep. 

Mr.  Alford.  Well,  I  mean  if  you  wanted  it  7  feet  deep.  You 
couldn't  possibly  get  it  deep  enough  because  your  load  would  be  too 
heavy. 

Mr.  Clarke.  That  was  deep  enough  in  this  case.  I  haven't  had  any 
experience  in  that  line. 

Mr.  FucfHs.  I  move,  Mr.  Chairman,  that  the  conference  give  Mr. 
Alford  a  vote  of  thanks,  not  only  for  the  assistance  he  has  rendered 
in  the  field  to  some  of  us  engineers  in  dynamite  work,  but  for  his 
great  kindness  in  coming  here  and  giving  this  very  interesting  talk 
on  dynamiting. 

(The  motion  was  seconded  and  carried  unanimously  and  a  rising 
vote  of  thanks  given  Mr.  Alford.) 

Mr.  Lb  Price.  The  next  paper  is  "  A  plan  for  increasing  efficiency 
in  malaria-control  projects."    Mr.  Komp. 


A  PLAN  FOR  INCREASING  EFFICIENCY  IN  MALARIA 

CONTROL  PROJECTS. 


W.  H.  W.  KoMP, 
Assistant  Sanitary  Engineer^  United  States  Public  Health  Service, 

We  are  all  familiar  with  the  cooperative  plan  for  malaria  control, 
whereby  selected  towns  were  to  be  aided  in  eliminating  their  ma- 
laria by  the  combined  action  of  State. boards  of  health,  the  Inter- 
national Health  Board,  and  the  United  States  Public  Health  Service, 
and  then  used  as  demonstration  points,  from  which  it  was  planned 
to  extend  the  work  to  other  parts  of  the  country. 

Under  the  cooperative  plan,  instructions  issued  to  the  field  direc- 
tors were  that  surveys  be  made  during  the  sunmier  and  early  fall 
where  possible.  It  was  expected  that  drainage  work  and  other  con- 
trol measures  were  to  begin  as  early  as  possible  in  the  spring.  The 
cooperative  agreement  has  been  in  effect  two  and  one-half  years  (No- 
vember, 1921) ,  and  under  its  terms  many  towns  in  the  Southern  States 
have  imdertaken  campaigns  for  the  eradication  of  malaria.  The 
success  of  these  campaigns  has  been  very  encouraging,  as  malaria 
control  has  been  effected  in  each  case  within  the  limits  of  economic 
possibility,  and  plans  are  now  being  made  to  extend  the  work,  placing 
it  on  a  broader  basis,  the  county  being  the  new  unit  proposed. 

Although  the  work  has  proved  so  notably  successful  under  the 
present  method  of  administration,  there  seem  to  be  several  points 
in  which  the  plan  might  be  improved.  One  defect  which  has  been 
apparent  to  all  is  the  lack  of  any  dependable  statistics  of  the  inci- 
dence of  malaria.  Without  some  measure  of  the  malaria  morbidity, 
no  accurate  estimate  can  be  made  of  the  effectiveness  of  the  control 
work.  Doctors'  reports  of  the  number  of  cases  of  malaria  treated 
during  the  preceding  year  have  been  made  the  basis  of  comparative 
statistics,  but  it  is  unfortunately  true  that  the  great  majority  of 
physicians  keep  no  record  of  cases  treated.  Even  when  such  a  record 
is  kept,  it  is  usually  only  a  daybook,  in  which  the  nature  of  the  case 
treated  is  not  entered. 

A  second  disadvantage  of  the  present  system  lies  in  the  time  of 
making  surveys,  which  are  usually  left  to  the  end  of  the  season,  after 
control  measures  have  been  stopped.  It  is  well  known  that  estimates 
made  during  late  fall  and  winter,  after  the  rains  have  set  in,  may  be 
100  per  cent  too  high.    Entirely  wrong  ideas  of  the  amount  of  work 
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to  be  done  may  be  obtained  by  making  the  preliminary  surveys  dur- 
ing the  rainy  season. 

A  third  disadvantage,  which  seems  to  be  the  greatest,  is  that  the 
bulk  of  the  drainage  work  is  done  at  a  time  when  the  greatest  amount 
of  water  is  on  the  ground.  That  this  is  a  serious  hindrance  does  not 
need  to  be  pointed  out  to  this  assembly.  The  work  is  delayed  by  rain; 
the  laborers  are  disinclined  to  work  in  deep  water;  the  effectivenees 
of  their  efforts  is  much  reduced  because  a  shovelful  of  water  must  be 
moved  with  every  shovelful  of  earth.  Almost  always,  boots  must  be 
bought  for  them,  an  item  of  some  weight  when  budgets  are  limited. 

In  localities  where  much  clearing  of  brush  and  imdergrowth  must 
be  done,  an  additional  disadvantage  under  the  present  system  lies  in 
the  fact  that  such  clearing  must  be  done  over  again  to  a  large  extent 
in  the  late  summer  if  the  first  work  was  done  in  the  early  spring,  the 
normal  growing  season.  Mr.  D.  L.  Van  Dine,  director  of  the  Bureau 
of  Entomology  laboratory  at  Mound,  La.,  who  has  had  extensive  ex- 
perience in  impounding  waters  as  an  antimalaria  measure,  strongly 
advises  that  all  clearing  and  destroying  of  vegetation,  especially  of 
willows,  should  be  done  in  the  late  summer  and  early  fall,  while  the 
sap  is  still  in  the  leaves  and  branches. 

The  proposed  plan  of  work  may  commend  itself,  it  is  hoped,  be- 
cause it  does  away-  with  the  drawbacks  of  the  present  program  and 
introduces  several  features  which  have  proved  their  practical  value 
in  actual  use.  Briefly,  it  is  proposed  to  take  advantage  of  natural 
conditions,  turning  them  to  account  rather  than  working  against 
them. 

Inquiry  made  of  the  United  States  Weather  Bureau  brought  out 
the  fact,  which  is  a  matter  of  common  observation,  that  the  winter 
and  early  spring  months  are  the  season  of  greatest  rainfall  over  almost 
the  whole  of  the  malaria  belt,  while  the  late  summer  and  early  fall 
months  are  the  time  of  least  rainfall.  Observations  extending  over 
a  period  of  20  years  show  that  in  the  12  Southern  States  in  which 
malaria  is  most  prevalent,  from  25  to  30  per  cent  of  the  total  annual 
rainfall  occurs  in  the  winter  months — December  to  February,  inclu- 
sive. The  only  States  in  which  this  is  not  the  case  are  Florida,  which 
has  a  unique  type  of  rainfall — ^heaviest  in  July,  August,  September, 
and  October — and  Texas,  where  the  winter  precipitation  is  lightest. 
On  the  other  hand,  rainfall  in  the  other  Southern  States  is  lightest 
during  the  autumn  months,  September  to  November,  inclusive,  av- 
eraging only  from  15  to  20  per  cent  of  the  total. 

This  being  the  case,  it  would  seem  logical  to  arrange  the  program 
of  work  so  as  to  take  advantage  of  these  conditions.  This  might 
easily  be  accomplished  by  doing  the  drainage  work  during  the  late 
summer  and  fall,  when  conditions  are  most  favorable  from  the  stand- 
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point  of  local  drainage  and  weather  conditions,  as  well  as  from  that 
of  the  availability  of  labor. 

In  addition  to  the  adyantages  to  be  derived  from  a  recasting  of  the 
malaria-control  program,  so  that  the  bulk  of  the  drainage  may  be 
done  in  dry  weather,  such  a  plan  will  permit  of  a  more  extensive  use 
of  machinery.  In  this  connection  it  is  suggested  that  the  greatest 
forward  step  that  any  Southern  State  board  of  health  could  make 
in  malaria-control  p^grees  would  be  the  acquirement  of  a  heavy 
gasoline  tractor,  a  tile  ditcher,  and  some  form  of  self-propelled 
ditching  machine  to  be  used  by  its  bureau  of  malaria  control  in 
malaria  drainage  operations.  Such  mechanical  equipment  could  be 
loaded  on  flat  cars,  transported  from  place  to  place,  and  by  in- 
tensive work  the  bulk  of  the  serious  malaria-drainage  problems  in 
any  State  disposed  of  in  five  years.  A  tractor  is  invaluable  for  doing 
heavy  clearing,  as  it  can  snake  out  a  clump  of  willows  or  a  heavy 
log  in  one  pull,  or  break  up  a  log  jam  with  the  greatest  ease.  It 
will  pull  a  Martin  ditcher  or  a  grading  machine  and  go  anywhere 
at  any  time.  The  tile  ditcher  will  be  a  good  investment,  as  many 
farmers  will  provide  the  tile  and  the  labor  to  back  fill  if  the  tile- 
drainage  system  is  laid  out  and  the  ditches  dug.  This  is  permanent 
drainage  and  has  practically  no  upkeep  cost,  usually  a  very  important 
item  in  antimalaria  work.  The  ditchilig  machine,  in  handling  large 
projects,  would  do  the  work  of  a  large  gang  at  small  cost  and  would 
be  practically  independent  of  labor  conditions. 

It  may  be  mentioned  in  passing  that  some  form  of  ditch-cleaning 
machine  is  a  very  pressing  and  immediate  need  in  present-day  anti- 
malaria  work.  Maintenance  costs  must  be  reduced  or  much  of  the 
good  work  done  in  the  past  will  be  abandoned.  New  Jersey  has 
solved  the  problem  of  maintaining  her  tremendous  system  of  salt- 
marsh  ditching  by  machinery,  and  it  ought  to  be  possible  to  devise 
a  machine  which  would  maintain  antimalaria  ditching. 

One  disadvantage  of  the  proposed  system  is  that  the  amount  of 
maintenance  work  will  necessarily  be  slightly  greater  than  if  the 
original  work  were  done  in  the  spring.  But  this  is  offset  by  the  fact 
that  less  clearing  of  second  growth  would  be  necessary  later  in  the 
season  if  such  work  were  done  the  preceding  fall. 

Briefly  summarized,  the  chief  disadvantages  of  the  present  system 
of  work  are  as  follows : 

1.  A  lack  of  dependable  statistics  on  malaria  incidence. 

2.  Wrong  impressions  gained  as  to  the  actual  amount  of  drainage 
necessary  because  surveys  are  made  in  the  late  fall  and  winter. 

8.  Necessity  for  reclearing  second-growth  brush  and  undergrowth 
in  late  summer. 

4.  Delay  and  inefficiency  caused  by  rainy  days  and  by  excessive 
amounts  of  standing  water  on  the  ground  in  spring. 
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The  proposed  plan  is  to  make  surveys  in  June  and  July,  at  the 
height  of  the  malaria-mosquito  breeding  season.  Made  at  this  time 
they  will  show  more  nearly  the  actual  conditions  which  must  be  con- 
trolled. At  the  same  time  arrangements  could  be  made  with  the 
local  physicians  whereby  their  calls  for  malaria  could  be  reported 
monthly,  giving  a  full  year's  statistics  before  intensive  control  work 
is  begun.  In  the  late  summer  and  fall  actual  drainage  operations 
would  be  begun;  care  should  be  taken  to  inform  the  public  that  these 
are  not  designed  to  bring  relief  during  the  present  season,  but  are 
in  preparati<m  for  an  intensive  campaign  during  the  following  year. 
The  following  spring,  not  later  than  May  1,  inspection  and  mainte- 
nance should  be  started  and  continued  to  the  end  of  the  season.  A 
year's  previous  acquaintance  with  the  region,  before  intensive  opera- 
tions are  begim,  will  be  invaluable,  as  allowances  can  be  made  for 
local  peculiarities  of  climate  as  they  affect  the  amount  of  drainage 
and  other  control  work  to  be  undertaken. 

If  engineering  is  to  take  the  prominent  place  it  should  held  in 
county  malaria  work,  some  method  must  be  evolved  to  lessen  the 
cost  of  permanent  drainage  operations.  This  plan  is  put  forward 
in  the  hope  that  it  may  decrease  the  cost  of  the  work,  and  conse- 
quently increase  the  possibility  of  extending  antimosquito  measures* 
which,  when  all  is  said  and  done,  is  the  method  which  gives  the 
most  permanent  malaria  control. 

Discussion. 

Mr.  Le  Prince.  Mr.  Komp's  paper  on  increasing  efficiency  of 
malaria-control  projects  is  open  for  discussion. 

The  fact  was  mentioned  that  it  would  be  advisable  to  start  the 
survey  in  June  and  July.  That  would  be  advantageous  in  certain 
ways,  particularly  in  regard  to  getting  the  assistance  of  the  physi- 
cians, which  we  need  and  can't  get  along  without,  as  we  all  know. 
It  is  too  early,  and  yet  it  is  too  late.  If  we  started  a  year  ahead,  or 
rather  if  the  State  board  of  health  started  a  year  ahead,  with  what 
we  call  the  preliminary  propaganda,  I  think  it  would  assist  the  work 
very  largely.  It  would  probably  be  advantageous  to  make  the  sur- 
veys in  August  and  September,  when  the  real  mosquito  season  is  on 
and  when  the  people  are  being  very  well  impressed,  if  not  by  the 
making  of  surveys,  at  least  by  the  mosquito.  That  preliminarj 
propaganda  is  a  matter  that  many  are  very  interested  in  and  wish 
everybody  else  would  be  the  same.  I  think  we  are  missing  a  good 
deal  by  not  having  towns  coming  to  the  State  health  department 
asking  them  for  aid  rather  than  for  the  State  health  department  to 
go  out  looking  for  the  place  to  work  in. 

Mr.  Shaw.  I  would  like  to  make  one  point  in  connection  with  effi- 
ciency, one  concerning  the  distribution  of  oil  or  other  larvicides. 
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I  have  had  the  opportunity  to  compare  the  costs  of  oil  distribution 
by  horse  and  cart  with  that  of  motor  transportation  in  one  town  and 
to  compare  the  cost  of  oil  distribution  from  oil-barrel  stands  with 
that  of  motor  transportation  in  another  town.  In  each  case  the 
-compared  methods  were  actually  in  effect  throughout  one  season.  In 
both  cases  motor  transportation  proved  to  be  less  costly. 

In  Baton  Rouge,  La.,  in  1920  the  cost  of  distributing  oil  by  horse 
and  cart  was  $3,027.  This  includes  the  variable  factors — horse  and 
•cart  at  $2  per  day,  three  laborers  at  $3  each  a  day,  and  a  foreman. 
Motor  distribution  during  1921  cost  $2,477.  The  variable  factors  in 
this  case  were  cost  of  truck,  truck  repairs,  and  supplies,  two  laborers 
in  place  of  three,  and  a  foreman. 

In  Lake  Charles  the  oil-barrel  station  distribution  was  based  on 
experience  during  the  war,  using  rates  comparable  with  the  past  sea- 
.son.  The  cost  was  $2,050.25.  During  1921  the  cost  of  distribution 
by  motor  transportation  was  $1,419.65.  The  factors  that  go  to  make 
up  these  figures  are,  as  in  the  above  case,  the  variable  factors. 

No  doubt  motor  distribution  effects  economies  in  large  towns,  and, 
-offhand,  I  should  think  such  would  be  the  case  for  all  towns  of  a 
population  greater  than  7,000. 

Mr.  Parker.  Mr.  Komp  mentioned  one  of  the  most  important 
factors  in  time  saving  that  has  yet  been  brought  out — the  time  during 
^srhich  field  work  should  be  done.  He  has  mentioned  that  the  rainfall 
in  Texas,  the  State  in  which  I  have  been  working,  permits  work  to  be 
dqne  during  the  winter  months.  Should  such  a  plan  be  followed,  a 
town,  or  a  unit  of  towns,  could  be  freed  of  mosquito-breeding  areas 
or  placed  under  control  by  the  time  active  mosquito  production  would 
commence,  and,  rather  than  working  to  control  mosquitoes,  the  work 
would  be  of  a  maintenance  nature  to  keep  them  controlled. 

Early  rains  may  be  used  to  advantage,  as  was  the  case  at  Hender- 
son, Tex.,  this  year,  where  they  were  used  to  wash  loose  earth  and 
sand  into  depressions  by  diverting  roadside  ditches,  etc.,  getting 
dollars'  worth  of  work  for  cents  spent. 

I  consider  the  time  when  initial  work  is  to  be  done  a  very  important 
matter. 

Mr.  Fr4Nk.  I  have  been  particularly  interested,  Mr.  Chairman 
and  gentlemen,  in  Mr.  Komp's  paper  in  connection  with  the  diagrams 
that  are  strung  along  the  wall ;  and  I  am  wondering  whether,  in  order 
to  increase  the  economy  of  malaria  control  measures,  both  as  to 
primary  work  and  maintenance,  some  improvement  may  not  be 
raccomplished  by  having  all  of  us  know  a  little  more  exactly  what  the 
past  and  present  costs  have  been. 

Will  it  be  possible  for  the  central  office  at  Memphis  to  collate  the 
various  cost  data  and  include  them  as  an  appendix  in  the  back  of  the 
-luinual  report,  so  that  everybody  could  have  a  sort  of  Bible  at  hand 
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all  the  time  and  compare  their  current  work  with  past  work?  Then, 
if  they  do  happen  to  strike  some  method  of  increased  economy  or 
efficiency,  it  will  immediately  be  evident 

Mr.  Van  Hovekbebo.  I  would  like  to  agree  with  the  speakers  on  tiie 
points  they  made  on  the  value  of  doing  work  in  the  early  sprmg,  but 
want  to  call  attention  to  the  undesirability  of  doing  much  ditching 
during  this  time  of  the  year.  This  is  because  of  the  large  amount  of 
flood  water  that  is  on  the  ground  early  in  the  spring  that  does  not 
have  to  be  taken  care  of  if  ditching  is  delayed  until  late  May  or  early 
June.  This  is  particularly  true  in  east  Texas,  where  there  is  an 
enormous  amount  of  ground  water  during  the  early  spring,  and  where 
you  would  probably  do  50  per  cent  more  ditching  than  necessary  if 
you  started  that  work  early  in  the  spring.  This  would  be  quite  an 
item  where  a  town  is  pressed  for  a  few  dollars. 

Mr.  Le  Prince.  Would  you  care  to  make  any  remarks,  Mr.  Fisher! 

Mr.  Fisher.  I  just  wanted  to  say  that  in  South  Carolina  we  felt 
that  was  the  thing  we  should  do.  Doctor  Carter  has  always  advo- 
cated it.  So  we  started  work  in  three  towns  since  the  1st  of  Sep- 
tember, and  I  am  convinced  that  the  work  there  is  costing  us  very 
much  less  for  several  reasons.  First,  there  is  less  water  in  the  ground 
and  the  men  will  work  more  efficiently;  second,  it  is  a  time  when 
labor  can  be  obtained  much  more  readily  and  at  a  lower  rate  than  it 
can  in  the  season  of  the  year  when  farmers  are  trying  to  work  their 
crops;  and,  third,  because  of  the  fact  that  you  do  less  unnecessary 
work.  I  think  it  is  being  done  for  at  least  30  per  cent,  if  not  40  per 
cent,  less  than  it  would  cost  otherwise. 

Mr.  Le  Prince.  Mr.  Komp,  will  you  close  the  discussion  ? 

Mr.  Komp.  Mr.  Chairman,  it  should  be  explained  that  the  only 
reason  for  advocating  that  the  surveys  be  made  in  June  and  July  is 
that  in  my  territory,  and  also  in  Mr.  D.  L.  Van  Dine's  experience  in 
Mound,  La.,  the  time  of  maximum  emergence  of  quadHTnaculatus 
happens  to  be  late  June  and  July.  It  may  be  different  in  other  parts 
of  the  country.  And  for  that  reason  local  conditions  should  be  looked 
into  before  surveys  are  made.  That  is,  we  can't  make  any  cast-iron 
rule  as  to  when  surveys  should  be  made.  It  depends  upon  the  time 
of  maximum  emergence,  for  the  water  that  is  on  the  ground  at  that 
time  is  the  water  which  must  be  gotten  rid  of  or  treated  in  order  to 
secure  Anopheles  control.  Mr.  Van  Hovenberg  mentioned  the  saving 
in  cost  possible  by  delaying  the  work  until  the  great  amount  of  water 
left  from  the  early  rains  had  disappeared.  A  good  deal  of  water 
may  be  on  the  ground  that  it  is  entirely  unnecessary  to  move,  thus 
saving  a  lot  of  unnecessary  work,  for  the  water  may  not  be  there  at 
the  same  time  you  are  getting  maximum  Anopheles  emergence. 

Mr.  Le  Prince.  The  next  paper  is  "  Effective  press  propaganda," 
by  Mr.  Johnson. 


EFFECTIVE  PRESS  PROPAGANDA. 


E.   B.  Johnson, 
A99i9tant  Samtary  Engineer,  Alabavfia  Btaie  Board  of  Health. 

In  almost  all  lines  of  health  work  in  recent  years  propaganda 
through  the  public  press  has  been  a  much  used  means  of  publicity 
and  education.  It  would  seem  that  this  use  of  the  public  press  is 
warranted  and  well  worth  while;  the  public  press  is  designed  to 
give  people  the  news  not  only  of  everyday  occurrences  but  of  all 
matters  pertaining  to  the  interests  of  the  public  or  of  any  considerable 
proportion  of  the  public.  The  newspapers  are  read  by  most  of  the 
people  and  offer  an  opportunity  to  reach  by  far  more  people  than 
can  be  reached  by  any  other  one  method. 

By  many  people,  however,  the  public  press  is  not  used  as  much 
as  it  should  be,  or,  if  used,  is  used  so  thoughtlessly  and  so  ineffectively 
that  it  fails  entirely  to  accomplish  the  end  desired.  Just  because 
an  article  is  ^4n  the  paper"  it  is  not  necessarily  read,  and  it  may 
be  so  worded  that  those  who  do  read  it  get  an  entirely  wrong  idea 
from  it.  To  be  effective  the  article  must  be  such  that  it  is  readable, 
interesting,  and  brings  out  the  idea  that  it  is  desired  to  impart  in 
a  clear,  forcible,  and  unmistakable  manner. 

It  is  to  be  lamented  that  so  many  public-health  workers  should 
have  failed  to  get  the  most  out  of  their  press  propaganda  because  they 
have  failed  to  make  their  articles  conform  to  these  requirements; 
all  too  often  the  worker  in  the  malaria-control  end  of  the  profession 
has  been  guilty.  The  usual  worker  in  this  profession  is  not  a  news- 
paper man;  he  does  not  know  what  the  average  man  will  read  and 
what  he  will  hurriedly  skip  over;  he. does  not  consider  whether  or 
not  the  public  will  get  the  same  idea  out  of  an  article  that  he  tries 
to  put  into  it ;  he  is  for  the  most  part  a  scientific  man,  accustomed  to 
writing  scientific  articles,  which  the  people  do  not  like  and  will  not 
read.  Articles  designed  to  educate  the  public  should  be  written 
for  the  public  and  not  for  scientists. 

That  the  health  worker  can  overcome  many  of  the  common  faults 
and  can  get  the  assistance  of  others  to  avoid  the  mistakes  due  to 
these  faults  is  obvious.  A  person  whose  acquaintance  is  often  sought, 
but  whose  advice  is  seldom  asked  for  by  the  average  health  worker, 
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is  the  editor.  The  average  editor  is  greatly  interested  in  health 
work;  when  a  health  worker  gives  him  an  article  it  is  generally 
printed,  but,  unless  his  advice  is  asked,  it  is  seldom  given,  and  the 
health  worker  seldom  asks  for  it.  The  editor  knows  what  the  public 
likes  and  what  the  public  will  read,  for  that  is  his  business ;  if  he 
didn't,  his  paper  would  be  short  lived. 

The  average  editor  is  glad  to  advise  the  health  worker  in  regard 
to  the  plan  of  articles,  and  it  is  generally  true  that  where  the  ad- 
vice is  followed  the  articles  do  the  work;  that  is,  they  are  largely 
read  by  the  public  and  convey  the  idea  intended.  As  an  example 
of  what  the  editor  can  do,  the  propaganda  used  by  one  worker  in 
Alabama  this  year  might  be  mentioned. 

Early  in  the  spring  this  worker  conceived  the  idea  of  taking  many 
of  the  objections  which  the  public  so  loudly  and  frequently  voices 
to  malaria-control  work  and  treating  them  in  the  short-story  form. 
The  editors  of  four  papers  were  interviewed,  the  plan  talked  over 
with  them,  and  their  advice  as  to  form,  length,  language,  and  gen- 
eral plan  obtained;  the  worker  then  wrote  the  articles,  largely  in 
accordance  with  the  advice  given  by  the  editors.  The  resulting 
stories  each  took  up  one  objection  in  a  short,  snappy  manner,  usually 
occupying  about  a  quarter  of  a  column.  The  points  were  brought 
out  in  the  form  of  a  discussion  between  two  local  men  (as,  for  ex- 
ample, Mr.  Jones,  the  banker,  and  Mr.  Short,  the  sheriflf),  one  of 
whom  didn't  like  the  health  officer,  didn't  do  as  he  advised,  and  did 
have  mosquitoes,  while  the  other,  because  he  had  followed  the  health 
officer's  advice,  knew  exactly  what  the  matter  was,  showed  it  to  his 
friend,  and  pointed  out  that  if  the  health  officer's  advice  had  not 
been  laughed  at  Johnnie  wouldn't  be  having  malarial  fever.  These 
articles  aroused  a  great  deal  of  comment  and  led  to  a  number  of  per- 
sonal conferences,  as  a  result  of  which  some  very  nice  malaria- 
control  work  was  done. 

The  editor  is  useful  in  other  ways.  He  is  usually  an  influential 
citizen,  whose  opinion  is  much  sought  after  and  carries  a  great 
weight.  An  occasional  article  written  by  him  helps  tremendously. 
In  some  places  in  Alabama  the  editor  has  come  in  very  handy  when 
a  snag  has  been  struck  on  some  important  project.  After  his  friend- 
ship was  gained  the  editor  was  taken  to  the  project.  Anopheles 
Itirvae  and  adults  caught  and  their  role  in  spreading  malaria  ex- 
plained, and  then  the  life  history  of  the  mosquito  and  the  way  to 
break  into  that  life  history  and  control  the  mosquito  in  this  particular 
place  carefully  pointed  out.  The  result  has  been  a  "  red  hot "  article, 
written  by  the  editor,  foDowed  by  a  wave  of  favorable  popular 
sentiment,  and  the  project  has  been  completed. 

In  writing  articles  the  health  worker  must  forget,  if  possible,  that 
he  is  a  scientist,  and  must  write  simply  and  in  language  which  the 
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average  man  can  understand,  and  must  avoid  scientific  terms  or 
language.  A  scientific  article  will  not  be  read  by  more  than  10  per 
cent  of  the  people,  and  70  per  cent  of  those  that  do  read  it  will  not 
understand  it  or  will  even  get  an  entirely  wrong  idea  from  it.  The 
malaria  worker  may  be  a  scientist,  but  what  he  wants  to  tell  the 
public  is  a  plain,  straight,  matter-of-fact  truth,  and  he  should  tell 
just  that  kind  of  a  truth  in  just  the  same  kind  of  language. 

A  common  fault  is  the  "jumbled-up"  article;  one  that  tries  to 
convey  a  number  of  big,  central  ideas  in  the  short  space  of  one  article. 
To  throw  a  jumbled-up  mass  of  facts  in  the  face  of  the  public  in  this 
manner  has  very  little  effect,  unless  it  be  to  give  the  public  the  im- 
pression that  the  writer  is  a  dreamer,  full  of  wild,  impractical  ideas. 
If  through  an  article  one  big,  central  idea  can  be  firmly  fixed  in  the 
minds  of  the  public,  that  article  is  well  worth  while.  The  best  way 
to  write  such  an  article  is  to  have  but  one  big,  central  idea  in  it,  and 
to  hammer  home  that  one  idea  good  and  hard. 

The  public  likes  interesting  articles,  and  it  likes  them  short  and* 
snappy.  One  big,  central  idea  can  usually  be  driven  home  in  a  quar- 
ter of  a  column,  or  at  most  in  less  than  half  a  column.  To  spread  it 
out  over  a  longer  space  means  that  two  essential  qualities,  brevity  and 
snap,  will  be  lost,  it  will  be  found  that  the  interest  of  many  potential 
readers  will  be  lost  along  with  those  two  qualities. 

In  a  great  number  of  articles  where  the  conversation  of  some  person 
occurs,  that  conversation  is  stilted,  and  such  as  would  never  be  used' 
in  ordinary  life.  The  advice  given  by  the  editors  for  the  articles  in- 
Alabama  already  mentioned  was:  "Humanize  your  characters;  cut 
out  stilted  talk  that  will  merely  make  the  public  think  what  a  rotten 
Mrriter  you  are ;  have  your  characters  talk  naturally,  just  as  they  would 
in  ordinary,  everyday  life."  Their  position  is  logical;  the  public 
must  not  get  the  idea  that  the  writer  is  a  queer  person,  something  of 
a  "  nut,"  who  does  not  think  or  write  like  an  ordinary  man. 

The  big  result  of  press  propaganda  is  not  to  get  work  done  by  it- 
self;  it  is  to  get  people  interested  so  that  personal  contact  with  the- 
people  will  find  them  interested  and  willing  to  listen,  learn,  and  act. 
Unless,  therefore,  it  is  followed  up  by  the  personal  man-to-man 
method,  it  loses  most  of  its  effectiveness.  The  importance  of  the  fol- 
low-up work  is  not  appreciated  by  a  large  number  of  health  workers, 
who  expect  a  newspaper  article,  alone  and  unaided,  to  effect  a  miracle 
with  the  people.  It  seldom  does  effect  a  miracle,  but  usually,  unless  it 
is  followed  up  by  close  personal  contact  with  the  people,  it  is  of  very 
little  value,  and  results  merely  in  a  little  sporadic  interest  which  does 
not  culminate  in  action,  soon  dies  away,  and  renders  the  public  more- 
apathetic  than  ever. 

To  be  effective  press  propaganda,  therefore,  an  article  must  convey 
but  one  big,  central  idea,  in  a  thorough  but  short  and  snappy  man- 
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ner.  The  use  of  stilted  or  scientific  language  must  be  avoided ;  th€ 
language  must  be  such  as  the  public  is  used  to.  The  friendship  and 
advice  of  newspaper  editors  should  be  sought  and  used.  Finally,  the 
health  worker  must  follow  up  his  articles  by  personal  man-to-man 
work  among  his  public  if  his  press  propaganda  is  to  do  the  work 
he  wants  it  to  do. 

DISCUSSION. 

Mr.  Shaw.  Mr.  Johnson  certainly  has  touched  the  vital  points  of 
publicity.  I  can  emphasize  these  important  factors  by  admitting 
my  own  guilt  in  the  violation  of  them.  I  have  consistently  adhered 
to  descriptive  articles  of  the  work,  facts  about  mosquito  life,  etc., 
which  were  much  in  the  tone  of  a  scientific  article,  or  at  least  with 
introductory  subject  which  would  attract  the  attention  of  only  thoat 
especially,  interested.  I  fully  realized  I  did  not  know  how  to  write 
newspaper  articles,  but  it  never  occurred  to  me,  until  I  read  Mr. 
Johnson's  paper,  that  much  valuable  help  might  be  secured  from 
the  editor.  I  have  felt  that  since  the  editor  knew  nothing  about 
malaria  and  its  control  he  could  be  of  no  assistance  in  presenting  the 
matter  to  the  public.  The  fact  is,  the  editor  knows  what  attracts 
the  public — he  knows  human  interest,  and  would  suggest  ^^  human 
interest  stories  "  rather  than  articles  filled  with  dry  scientific  facts. 

It  appears  to  me  important  to  bear  in  mind  the  fact  that  the  public 
becomes  interested  when  its  curiosity  is  aroused.  If  the  heading  or 
introductory  sentence  causes  the  reader  to  wonder — ^why  or  what— 
he  is  likely  to  read  the  entire  article  to  find  out  A  thing  to  guard 
against  is  misinforming  the  public.  Some  reporters  are  inclined 
to  misrepresent  facts  or  to  make  incorrect  statements  as  a  result  of 
not  having  taken  sufficient  notes  in  an  interview.  I  have  had  ex- 
periences that  prove  the  point  in  mind.  In  reporting  a  council  meet- 
ing, the  completion  of  which  he  had  not  heard,  a  reporter  heads  his 
article  "  House  Screening  Ordinance  Passed,"  and  inferred  through- 
out that  houses  would  have  to  be  screened.  This  caused  a  great  com- 
motion in  the  poorer  districts.  Tenants  besieged  owners  and  owners 
were  much  worried  until  they  were  correctly  informed.  Another  ex- 
ample was  an  editorial  entitled  "  Making  a  Mosquitoless  City  Mos- 
quitoless."  The  possibility  of  creating  such  a  false  impression  is 
obvious.  An  important  factor  is  getting  publicity  from  the  local 
people,  expressions  of  opinions  by  people  or  organizations  that  are 
real  leaders.  The  populace  will  fall  in  line  with  prominent  local 
opinion  more  quickly  than  they  will  adopt  your  own.  Articles  of 
value  along  this  line  were  as  follows:  One  written  by  a  reporter 
after  he  had  traversed  the  territory  alone  to  compare  existing  drain- 
age conditions  with  those  of  the  previous  year,  when  he  was  a  mail 
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carrier;  a  report  of  a  trip  of  inspection  of  the  mayor  and  commis- 
sioners, health  oflScer  and  members  of  the  board  of  health;  report 
of  a  press  representative  who  also  made  the  trip;  a  report  of  our 
interview  with  a  former  commissioner,  who  admitted  that  he  did 
not  believe  the  mosquito  theory  when  the  work  was  started,  but  that 
he  had  been  shown.  And,  finally,  at  the  close  of  the  campaign,  there 
were  published  resolutions  of  the  various  civic  organizations  com- 
menting favorably  on  the  work  and  urging  its  continuance.  Their 
opinion  was  solicited,  for  or  against,  and  I  refused  to  attend  the 
meetings. 

An  item  of  interest  in  the  Lake  Charles  campaign  was  the  publica- 
tion of  a  city  budget  in  which  there  appeared  a  special  item  for 
malaria  control.  Mr.  Le  Prince  complimented  the  mayor  on  this 
fact  and  stated  that  it  was  probably  the  first  time  in  history  that 
there  had  appeared  in  the  public  press  a  budget  containing  a  special 
item  for  malaria  control.  This  letter  was  published  and  brought 
forth  a  very  strong  editorial  on  the  subject. 

Another  impressive  factor  is  reports  of  the  prevalence  of  mosqui- 
toes in  other  localities.  I  have  a  case  in  mind  which  carried  consider- 
able weight.  The  health  officer  visited  Chicago  and  on  his  return  an 
interview  was  published.  It  was  entitled  "  Mosquitoes  Chew  Chicago 
People."    The  local  people  were  impressed  by  comparison. 

Mr.  Frank.  I  want  to  just  briefly  comment  on  a  rather  humorous 
aspect  of  the  publicity  problem.  If  you  first  make  the  friendly  ac- 
quaintance of  the  editors  and  then  later  give  the  reporters  this  im- 
pression they  will  be  at  you  all  the  time.  They  were  in  Dallas.  For 
two  full  years  I  tried  deliberately  to  give  them  the  impression  I  was 
trying  to  hide  something.  And  as  a  result  I  have  two  great  big 
scrapbooks  packed  full  of  publicity. 

Mr.  Stromquist.  I  wish  to  emphasize  Mr.  Johnson's  suggestion  to 
make  newspaper  articles  readable.  We  have  had  no  definite  public- 
ity plan  in  connection  with  the  mosquito-control  work  in  Memphis, 
but  from  time  to  time  newspaper  articles  would  appear  about  it 
an'd  these  would  always  be  followed  by  a  number  of  complaints  about 
mosquitoes.  In  many  instances  the  complainant  would  say  that  he  did 
not  know  such  work  was  being  done  until  he  read  about  it  in  the 
paper.  One  lady  said,  "  I  read  that  piece  in  the  paper  and  of  course 
it  is  probably  just  some  fellow  down  in  the  city  hall  who  wants 
publicity,  but  if  there  is  really  anything  to  it  I  would  like  to  tell 
about  the  mosquitoes  in  our  house."  As  an  instance  of  a  readable 
article,  in  a  drug  store  one  night  I  heard  the  druggist  taking  down 
an  order  over  the  telephone  which  included  a  bottle  of  Sweet  Dreams, 
the  local  favorite  mosquito  remedy.    I  asked  him  where  the  order 
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came  from  and  the  next  day  I  sent  the  inspector  out  there.  The  lady 
was  very  much  surprised  when  he  stated  his  errand  and  said  she  had 
made  no  complaint,  and  he  surprised  her  still  more  when  he  said  no 
complaint  had  been  made  but  that  she  had  been  buying  Sweet  Dreams. 
He  located  a  breeding  place  next  door,  where  the  people  had  gone  out 
of  town  on  their  vacation  and  had  left  a  tub  and  pail  of  water  on  the 
back  porch.  The  mayor  heard  of  this,  and  gave  the  story  to  a  re- 
porter and  the  following  day  we  had  some  more  complaints. 

Mr.  Le  Prince.  Is  there  any  further  discussion  ? 

Mr.  KoMP.  Coming  here  on  the  train,  Doctor  Barber  gave  me  an 
article  by  the  former  editor  of  the  Independent,  Mr.  E.  E.  Slosson, 
to  read.  It  is  so  appropriate  that  it  ought  to  go  into  the  minutes. 
Some  parts  may  be  omitted,  but  I  can  give  the  gist  of  it.    [Beading:] 

The  article  is  entitled  "  Dont's  for  Would-be  Writers  of  Scientific 
Articles  for  the  PubUc  Press."  It  begins:  "Dont  overestimate  the 
reader's  knowledge  and  don't  underestimate  the  reader's  intelli- 
gence. He  may  not  know  as  much  as  you  about  this  particular 
thing — let's  hope  not,  anyway — ^but  otherwise  he  may  be  as  bright  as 
you  are— let's  hope  so,  anyway. 

"  Don't  think  that  because  a  thing  is  old  to  you  it  is  known  to  the 
public.  Many  of  your  readers  are  still  living  in  the  nineteenth  cen- 
tury ;  some  of  them  are  in  the  eighteenth. 

"  Don't  imagine  that  the  readers  of  a  popular  article  are  obliged  to 
pretend  to  pay  attention  to  you,  no  matter  how  dull  you  may  be. 
'  First,  catch  your  reader,'  is  the  rule  of  successful  writing. 

"Don't  leave  out  the  human  interest.  Your  reader  is  a  human 
being  even  if  you  are  only  a  scientist. 

"  Don't  forget  that  your  reader  is  interrupting  you  every  10  lines 
to  ask, '  Why? ' '  What  for? '  or  '  Well,  what  of  it? '  and  if  you  dont 
answer  his  tacit  questions  he  will  soon  stop  reading. 

"Don't  think  that  you  can  make  your  topic  more  attractive  by 
decking  it  out  with  fairy  lore  or  baby  talk  or  irrelevant  jokes  or 
extravagant  language.  Bring  out  its  real  and  intrinsic  interest  as 
forcibly  as  you  can.  Set  oflf  the  red  fire  if  you  like,  but  be  sure'it 
lights  up  the  subject  instead  of  drawing  away  the  attention  from  it. 

"  Don't  say  '  this  discovery  is  interesting '  unless  you  can  prove  it, 
and  if  you  can  prove  it,  you  don't  have  to  say  it. 

"  Don't  suppose  you  must  give  bibliographical  references  to  all  the 
literature  of  the  subject  but  don't  fail  to  give  a  clue  by  which  the 
interested  reader  can  get  on  its  trail. 

"Don't  fail  to  put  your  best  foot  forward.  Otherwise  you  won't 
have  a  chance  to  use  the  other  foot.  Note  the  construction  of  the 
news  story  in  any  first-class  paper.  It  is  built  up  on  the  same  logical 
system  as  the  symphony  or  opera.    The  opening  paragraph  gives  in 
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succinct  fashion  the  main  point  of  interest,  the  gist  of  the  story,  just 
as  the  first  movement  or  overture  of  a  musical  composition  expresses 
the  theme  or  motif."  There  is  considerable  more  of  the  article,  but 
the  foregoing  paragraphs  are  the  most  relevant  to  our  subject. 

Doctor  Griffttts.  I  am  just  going  to  take  a  minute.  I  remember 
a  few  years  ago  when  I  was  in  the  Illinois  State  Health  Department 
that  a  member  of  the  Chicago  Board  of  Health  said  he  could  produce 
an  epidemic  of  flu,  or  influenza  (an  epidemic  of  reports,  of  course) , 
in  the  city  of  Chicago  by  a  small  squib  in  the  city  newspapers.  I 
don't  think  that  we  increase  mosquitoes  by  publicity ;  I  do  know  this, 
that  unless  we  are  very  careful  in  doing  this  thing  we  call  "pub- 
licity"— it  is  something  that  has  been  overworked,  like  "efficiency" — 
that  we  may  do  more  harm  than  good.  Be  very  careful.  It  is 
better  to  say  what  "  has  been  done"  than  "what  will  be  done."  I 
know  of  one  town  that  had  been  heavily  .struck  by  malaria  and  a  mill 
owner  had  lost  a  quarter  or  more  of  his  help  in  that  village  the  year 
before.  The  newspaper  told  the  story,  and  told  it  straight,  but  it 
served  only  the  purpose  of  increasing  the  mill's  difficulty  of  getting 
labor.  To  keep  the  mill  from  withdrawing  its  proffered  support 
of  several  hundred  dollars,  I  had  to  assure  the  superintendent 
that  the  only  publicity  given  would  be  that  malaria  "has  been 
cleaned  up." 

Just  one  word  calling  attention  to  the  type  of  articles  tliat  you 
write.  A  newspaper  in  a  large  city  informs  me  that  the  press  is 
"  fed  up "  on  the  usual  mosquito  story.  They  told  me  that  they 
wouldn't  accept  an  article  on  the  mosquito  subject  unless  it  was 
in  the  form  of  a  feature  story  bringing  home  local  affairs.  I  wrote 
an  article.  Some  of  you  have  copies  of  it — rather  a  few  suggestions 
in  a  rather  unusual  way.  After  discussing  malaria  in  general,  and 
historically  especially,  I  put  in  bold  type : 

What  the  City  can  do. 

What  the. City  Council  can  do, 

What  the  Chamber  of  Commerce  can  do. 

What  the  Physicians  can  do, 

What  the  Judge  can  do. 

What  the  Lawyer  can  do, 

What  the  Preacher  can  do, 
all  the  way  down  the  line.    Every  individual  in  that  community  will 
read  it  to  see  what  each  individual  has  to  do.    It  concludes  by  what 
these  can  do : 

KiOH  Man. 

Poor  Man. 

Beggar  Man. 

Thief. 
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The  rich  man  can  better  care  for  his  tenants ;  the  poor  man  can 
screen  his  house  with  the  money  he  has  been  spending  for  quinine, 
and  "  chill  tonics,"  and  have  more  time  to  work  and  better  health. 
What  the  beggar  man  can  do:  Can  go  to  work  for  the  board  of 
health,  digging  ditches  and  spraying  oil.  What  the  thief  can  do  is 
to  steal  away  all  the  misinformation  in  the  community  about  malaria 
coming  from  weeds  on  vacant  lots,  the  old  swimming  pool,  decaying 
vegetation,  and  all  the  rest  of  the  "rot,"  escape,  leaving  behind 
**  No  mosquitoes,  no  malaria." 

Mr.  Lb  Prince.  The  next  paper  is  by  Mr.  Magoon. 
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E.  H.  Magoon, 
Sanitary  Engineer,  International  Health  Board. 

Educators  are  seeking  to  make  the  system  of  instruction  in  ther 
schools  both  practical  and  efficient.  Superintendents,  principals,  and 
teachers  in  districts  where  malaria  is  prevalent  recognize  the  fact 
that  the  knowledge  concerning  mosquitoes  and  malaria  control  should 
be  taught  in  the  schools.  The  problem  is  presentation  of  the  subject 
in  such  a  manner  that  the  pupils  will  comprehend  and  retain  the 
desired  information.  The  instruction  given  by  lecture  often  fails  to 
produce  the  desired  impression,  because  the  subject  is  not  closely  re- 
lated to  any  existing  knowledge  or  impression  of  the  hearer  that  he 
may  be  able  to  interpret  its  meaning. 

The  subject  of  mosquitoes  and  malaria  is  sufficiently  technical  to 
make  its  manner  of  presentation  of  importance.  In  a  lecture  it  is 
often  necessary  to  tell  of  the  popular  information  or  misinformation 
on  the  subject  and  connect  this  with  the  talk.  One  doctor  carefully 
explained  how  malaria  was  caused  by  parasites  which  were  spread  by 
mosquitoes.  At  the  end  of  his  talk  he  asked  a  boy  to  explain  how 
malaria  was  spread.  The  boy  replied  that  mosquitoes  go  out  into  the 
swamps  and  drink  dirty  water  and  come  back  and  bite  people  and 
give  them  this  poison.  I  mention  this  because  it  may  lead  us  to 
have  more  modest  expectations  of  being  able  to  make  revolutionary 
changes  in  existing  conceptions  of  the  problem  as  a  result  of  one 
lecture.  Much  instruction  on  the  subject  should  not  be  attempted 
with  younger  students.  Visual  presentation  of  the  subject  makes 
it  possible  to  successfully  present  the  subject  to  younger  people.  Mr. 
Ernest  A.  Dench  writes  in  the  August,  1916,  issue  of  American  City 
that  the  most  effective  medium  in  a  health  campaign  is  moving-pic- 
ture presentation  of  the  subject.  He  recommends  the  films,  "The 
Mosquito  "  and  "  The  War  on  the  Mosquito. "  He  also  said :  "  You  can 
not  interest  children  in  health  and  sanitation  by  the  lecture  or  the 
literature  routes  so  they  wiU  readily  understand  what  you  are 
driving  at. "  The  Literary  Digest  of  August  7, 1920,  quotes  an  article 
by  Mr.  Jerome  Lachenbruch,  entitled  "The  Silent  Teacher,"  con- 
tributed to  the  Scientific  American.  The  writer  asserts  that  subjects 
formerly  taught  in  colleges  may  now  be  understood  by  children 
of  10,  and  the  man  in  the  street  may  fill  in  his  education  by  seeing 
the  animated  technical  drawing  in  the  moving-picture  theater. 
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Methods  used  by  the  writer  in.  educational  campaigns  are  ex- 
plained, beginning  first  with  the  primary  grades. 

In  the  first  and  second  grades  the  pupils  are  shown  rafts  of  Culez 
eggs  (if  practicable  with  some  hatching),  bottles  of  Culex  wrigglers, 
and  sometimes  a  jar  of  wrigglers  and  pupse  with  many  mosquitoes 
already  emerged.  The  pupils  are  also  shown  a  bowl  of  live  Gam- 
busia  minnows.  The  local  inspector  can  assist  the  teacher  in  show- 
ing the  eggs,  wrigglers,  adult  mosquitoes,  and  fish.  He  can  some- 
times arrange  with  the  teacher  to  have  the  children  bring  jars  on  • 
a  specified  date  to  obtain  pairs  of  Gambusia  for  cisterns,  wells,  and 
watering  troughs.  Simple  explanations  concerning  the  exhibits  may 
be  completed  within  20  minutes. 

More  information  is  given  to  the  grades  above  the  primary  divi- 
sion. Instruction  to  the  grades  from  the  third  to  the  seventh,  inclu- 
sive, is  centered  about  an  exhibit  and  a  blackboard  talk.  Figure  5 
shows  an  outline  on  a  blackboard.  It  both  explains  the  labels  on  the 
exhibits  and  shows  the  students  distinguishing  features  to  look  for. 
The  outline  is  often  copied  at  once  by  the  teacher,  who  not  infre- 
quently writes  "  Do  not  erase  "  next  to  the  outline  after  the  black- 
board lecture  is  completed.  More  information  may  well  be  placed 
upon  the  board  for  the  advanced  pupils.  The  special  place  given 
Aedes  calopvs  may  be  omitted  where  this  mosquito  is  not  common. 
The  blackboard  discussion  usually  takes  half  of  the  class  period,  and  i 
the  remainder  of  the  time  is  given  to  examination  of  the  live  speci-  | 
mens  in  the  exhibit  and  to  discussion  of  places  where  they  may  be 
found  and  what  control  measures  should  be  used  to  prevent  their 
breeding.  The  Gambusia  minnows  may  be  fed  live  wrigglers  in 
front  of  the  class.  It  causes  some  confusion  and  generally  there  is 
insufficient  time  to  have  the  entire  class  divide  into  groups  and  each 
group  witness  the  capture  of  at  least  one  wriggler. 

All  the  information  given  the  students  in  the  grammar  grades  is 
frequently  needed  in  the  educational  work  in  the  high  school.  In 
addition  to  the  blackboard  lecture  and  exhibit,  a  second  period  is 
required  for  a  discussion  of  the  cause  of  malaria  and  methods  of  con- 
trolling mosquito  breeding.  Much  of  this  has  to  be  done  by  the  lec- 
ture method.  Frequently  the  subjects  of  the  lecture  are  taken  up  in 
the  same  order  as  that  given  in  a  printed  outline  which  is  distributed 
after  preliminary  remarks  concerning  the  control  of  such  diseases  as 
typhus  fever,  plague,  yellow  fever,  hookworm,  and  malaria.  The 
printed  outline,  entitled  "Data  on  Conveyance  and  Prevention  of 
Malaria,"  serves  as  notes  on  the  lecture,  with  each  point  sufficiently 
explained  to  make  it  of  value  to  people  who  have  not  heard  the  dis- 
cussion of  the  different  topics.  A  total  of  15,000  of  these  outlines 
have  been  printed.  Many  of  these  have  been  distributed  in  this  way 
to  high-school  classes,  teachers  institutes,  civic  organizations,  and 
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prospective  teachers  in  college  and  normal  classes.  Classes  in  general 
science  and  in  biology  have  laboratory  periods  which  permit  field 
trips  for  collection  of  Anopheles  larvsB  and  a  study  of  mosquito  breed- 
ing. Figure  6  shows  a  general  science  class  from  Palestine,  Tex.,  high 
school,  dipping  larvaB  (chiefly  A.  pseudoptmcUpermis)  from  the 
stream  and  capturing  Anopheles  imagoes  resting  on  the  banks.  ^  The 
teacher  and  city  sanitary  inspector  are  with  the  students,  who  were 
taken  to  places  where  it  was  known  that  the  search  would  be  suc- 
cessful. 

The  United  States  Public  Health  Service  publication,  entitled 
^^  Malaria ;  Lessons  on  its  Cause  and  Prevention,"  is  a  good  supple- 
ment to  the  brief  discussion  commonly  given  in  the  textbooks  on 
general  science.  Science  teachers  who  are  interested  in  the  subject 
of  mosquitoes  and  malaria  seek  copies  of  this  publication  as  text- 
books for  their  classes.  The  subject  matter  is  well  arranged  with 
good  illustrations,  which  are  helpful  in  laboratory  work  to  identify 
mosquitoes.  The  publication  was  prepared  for  use  in  schools  by 
Dr.  H.  E.  Carter,  Assistant  Surgeon  General,  of  the  United  States 
Public  Health  Service. 

An  important  addition  to  the  educational  campaign  in  the  schools 
may  often  be  the  visual  presentation  of  the  mosquito  problem  by 
means  of  moving  pictures.  The  two  films  "The  war  on  the  Mos- 
quito "  and  "  Stung  by  Amos  Quito  "  may  be  run  in  one-half  hour. 
In  towns  and  small  cities  school  auditoriums  are  rarely  equipped 
with  moving-picture  jnachines.  This  has  scarcely  hindered  the  work 
because  theater  managers  usually  are  willing  to  show  the  films  dur- 
ing school  hours  at  their  theaters.  The  school  children  march  by 
classes  to  the  theater  and  enter  at  appointed  times.  Physicians,  civic 
organizations,  and  the  public  have  sometimes  been  given  invitations 
to  these  free  exhibitions  of  the  two  mosquito  films.  The  film  "  Stung 
by  Amos  Quito  "  is  especially  prepared  for  interesting  communities 
in  malaria-control  work.  At  the  time  when  moving-picture  presen- 
tation of  the  mosquito-malaria  problem  is  in  progress  with  the 
schools  and  civic  organizations,  the  fihns  should  be  loaned  to  theaters 
for  use  in  connection  with  their  programs.  This  will  largely  increase 
the  number  of  p^eople  who  will  see  the  mosquito  films.  In  an  east 
Texas  district,  the  writer  had  the  use  of  the  two  mosquito  films 
owned  by  the  Texas  State  Board  of  Health.  About  50,000  people 
saw  at  least  one  of  these  films  during  five  weeks'  time.  These  films 
are  judged  to  be  of  great  value  in  creating  interest  on  the  subject 
of  malaria  control. 

The  success  of  educational  measures  in  the  schools  is  largely  in- 
fluenced by  the  interest  the  teachers  have  in  the  problem.  Professors 
of  sociology  and  hygiene  in  colleges  and  normal  schools  should  be 
furnished  data  concerning  the  progress  of  malaria-control  measures. 
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and  given  help  in  the  presentation  of  the  problem  to  prospective 
teachers.  The  writer's  experience  has  been  that  teachers  of  biology 
in  these  schools  are  always  glad  to  secure  material  for  their  labora- 
tory work.  They  also  wish  assistance  from  health  agencies  in  pre- 
senting the  subjects  of  malaria  control  and  hookworm  control.  Much 
the  same  exhibit  should  be  displayed  at  teachers'  institutes  as  that 
before  high  schools. 

Important  educational  work  on  the  subject  of  mosquitoes  and  ma- 
laria may  be  done  by  health  officers,  physicians,  clergymen,  Red  Cross 
nurses,  home  demonstration  agents,  county  engineers,  county  agricul- 
tural agents,  and,  in  fact,  all  welfare  workers.  It  has  been  the 
writer's  practice  to  strive  to  familiarize  health  officers  and  welfare 
workers  with  the  field  work  in  connection  with  finding  Anopheles  and 
the  control  of  mosquito-breeding  places. 

Teachers  and  others  interested  in  preparing  exhibits  of  mosquitoes 
frequently  ask  questions  about  keeping  the  adult  specimens  alive  and 
at  the  same  time  having  them  in  suitable  containers  for  display. 
The  following  method  has  been  found  satisfactory:  One  or  two 
adult  mosquitoes  are  kept  in  wide-mouth  containers.  These  glasses 
are  covered  with  cheesecloth,  which  is  held  in  place  by  a  rubber  band. 
On  top  of  the  cheesecloth  should  be  kept  a  piece  of  banana,  split 
date,  or  other  sweet  fruit.  This  should  be  moistened  several  times 
daily.  When  the  weather  is  cool  it  is  practicable  to  keep  the  Ano- 
pheles Culex  (excluding  psorophora),  and  Aedes  calopus  mosquitoes 
alive  nearly  one  month.  They  must  be  protected  from  ants,  which 
may  quickly  destroy  an  exhibit.  The  jars  containing  Anopheles 
larvae,  as  well  as  the  fish  jar,  should  have  the  water  freshened  at 
intervals  if  it  is  not  supplied  with  green  algae.  jA  satisfactory  ex- 
hibit need  not  be  bulky.  Figure  7  gives  a  picture  of  an  exhibit 
which  may  be  recommended  for  use  in  a  high  school.  The  material 
displayed  may  all  be  carried  in  the  13-inch  traveling  bag  marked 
No.  1.  Adjacent  to  it  is  a  celluloid  mosquito-collecting  device  useful 
in  capturing  live  mosquitoes.  Scissors,  rubber  bands,  and  cheese- 
cloth are  marked  18,  19,  and  20,  respectively.  Two  magnifying 
glasses,  designated  4,  are  useful.  The  suggested  specimens  for  these 
containers  are  as  follows:  3,  Culex  Qgg  rafts;  5,  Culex  larvae;  6, 
Culex  pupae;  7,  mounted  Anopheles  wings;  8,  Anopheles  larvae  and 
pupae;  9,  Anopheles  larvae;  10,  Anopheles  female;  41,  Anopheles 
male;  12,  Culex  female;  13,  Culex  male  and  female;  14,  Aedes 
caHofus  male;  15,  Aedes  ccdopus  male  and  female;  16,  mounted 
specimens  of  mosquitoes;  17,  Gambusia  minnows  in  pint  jar. 

Mayors  and  city  councils  sometimes  appeal  to  the  schools  for  their 
help  in  spreading  information  designed  to  secure  control  of  mos- 
quito breeding.  The  city  officials  may  appeal  to  women's  civic 
clubs  and  secure  their  pledge  to  assist  with  educational  work  among 
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householders.  A  woman's  civic  organization  at  Crockett,  Tex.,  as- 
sured the  city  council  that  they  would  care  for  the  educational  pro- 
gram of  the  cooperative  antimalaria  demonstration  if  the  council 
would  look  after  the  inspection  and  field  woit.  The  Red  Cross 
chapter  and  the  civic  club  furnished  about  40  women,  who  began 
the  study  of  the  mosquito  malaria  problem.  Lectures  with  exhibits 
were  given,  literature  distributed ;  mosquito  problems  were  discussed 
and  much  opportunity  given  for  answering  questions.  A  week  of 
class  work  was  concluded  with  free  exhibitions  of  mosquito  films 
owned  by  the  United  States  Public  Health  Service.  This  was  ar- 
ranged for  by  the  civic  club  leaders  for  the  benefit  of  both  the  white 
and  colored  householders.  Then  the  ladies  made  a  list  of  the  700 
householders  in  the  town  and  subdivided  the  work  to  local  chairmen. 
Selected  literature  was  distributed,  and  each  person  on  the  educa- 
tional canvass  made  a  report  on  each  home  which  had  received  the 
antimalaria  information.  This  report  was  in  the  form  of  a  census 
card,  which  was  used  to  organize  the  campaign  of  education  among 
the  householders.  The  questions  concerning  mosquito-breeding 
places  gave  the  person  making  the  canvass  a  good  opportunity  to 
explain  her  instruction  concerning  control  measures.  The  town  was 
made  almost  a  unit  in  favor  of  mosquito-control  work  as  a  result 
of  the  campaign  of  education.  The  city  marshal,  who  was  made 
sanitary  inspector,  secured  excellent  cooperation  from  the  house- 
holders, which  resulted  in  effective  control  of  Culex  and  Anopheles 
breeding.  The  antimalaria  measures  have*  met  with  universal  ap- 
proval. All  the  credit  for  the  successful  educational  work  should 
not  be  given  to  the  citic  club.  The  county  and  city  health  officer  and 
other  practicing  physicians  went  out  on  field  trips  to  find  Anopheles. 
The  schools  also  endeavored  to  instruct  every  piipil  concerning  breed- 
ing places  for  mosquitoes. 

Summary. 

1.  In  endeavors  to  teach  the  subject  of  mosquitoes  and  malaria 
much  use  should  be  made  of  methods  that  will  help  the  pupils  to 
visualize  the  subject. 

2.  Exhibits  of  the  different  stages  of  the  live  mosquitoes  may 
profitably  be  used  in  lecture  work  before  public  schools,  normal  and 
college  classes,  teachers'  institutes,  civic  organizations,  and  city 
councils. 

3.  By  means  of  sketches  on  the  blackboard  instruction  may  be 
made  clearer  and  the  exhibit  of  live  specimens  made  easier  to 
understand. 

4.  A  printed  outline  giving  definite  information  which  it  may  be 
desired  to  estabUsh  in  a  lecture  may  be  distributed  to  advantage  to 
people  listening  to  a  talk  on  the  subject. 
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5.  Health  agencies  should  arrange  for  teachers,  engineers,  doctors, 
and  all  welfare  workers  to  receive  malaria-control  informati<»i, 
together  with  field  practice  in  finding  Anopheles.  They  should  be 
given  sufficient  information  to  enable  them  to  advise  on  local  control 
problems. 

6.  More  films  should  be  prepared  for  use  in  teaching  the  subject 
of  malaria  control.  Attention  should  be  given  to  have  these  films 
both  interesting  and  scientifically  accurate. 

7.  Educational  campaigns  in  schools  and  other  places  tend  to  give 
the  general  public  information  about  mosquitoes  and  malaria.  The 
more  general  the  information  on  this  subject,  the  greater  the  local 
efforts  that  may  be  expected  toward  controlling  this  disease. 

[Census  card  used  in  an  educational  canvass.] 
Cbockett,  HofusTow  County,  Tex. 


Index  Map  No. 

ANTIMAIxARIA  CAMPAIGN  CENSUS  CARD. 

Head  of  house Location  of  house — 

Owner  of  house Address  of  owner 

Number  of  people  Uving  in  house:  White Colored 

Type  of  house:  Dwelling store servant  house or 

Is  there  on  the  premises  city  water? 1 Underground  cistern? 

Wooden  cistern? Metal  cistern? Well? Cesspool? 

Bath  drain  without  sewer  connection?    Watering  trough? 

Roof  gutters? Rain  barrels? Stock  pond? Mention  other 

possible  mosquito-breeding  places 

Mention  standing  water,  wells,  cisterns,  etc.,  on  near-by  yacant  lots 

Remarlcs: 

Does  resident  wish  top  minnows   (Oamhnaia  afflnds)   for  control  of  mosquito 

breeding  in  well  or  underground  cistern? 

Has  resident  been  told  of  antimosquito  ordinance? 

Literature  given? Name  of  person  interviewed 

Signed Date 192L 

Mr.  Le  Prince.  The  discussion  of  this  subject  will  be  continued 
to-morrow.    The  meeting  is  now  adjourned. 

Morning  Session,  November  16,  1921. 

The  meeting  was  called  to  order  by  Mr.  Le  Prince  at  9  o'clock 
a.  m. 

Mr.  Le  Prince.  The  meeting  is  called  to  order.  I  understand 
that  Doctor  Fricks  desires  all  of  us  to  look  over  the  malaria  exhibit 
and  make  suggestions  for  the  coming  year's  exhibits. 

The  first  paper  this  morning  will  be  "Methods  of  malaria  control 
used  in  Talladega  County,  Ala."    Dr.  J.  H.  Hill. 


HfETHODS  OP  MALARIA  CONTROL  USED  IN  TALLADEGA 

COUNTY,  ALA. 


Dr.  J.  H.  Hill, 
Health  OHlcer,  TaUadega  County^  Ala, 

One  of  the  first  and  most  essential  elements  in  malaria-control 
"work  consists  of  laying  the  foundation  by  bringing  the  people 
squarely  up  to  the  realization  of  the  need  of  it.  Till  this  is  done 
the  work  will  generally  be  done  in  a  half-hearted,  sporadic  manner, 
effectively  for.  a  few  days,  and  then  left  undone.  In  this  way  it  is 
brought  into  disrepute.  A  method  we  have  found  pretty  effective 
in  arousing  a  demand  for  the  work  is  to  go  before  city  councils, 
civic  organizations,  and  business  women's  clubs,  setting  forth  in  a 
clear-cut  way  the  economic  loss  to  the  individual  and  to  the  South 
as  a  whole  as  a  result  of  the  prevalence  of  malaria.  Frequently  it 
is  a  matter  of  interest  to  many  of  the  members  to  give  a  lecture  easily 
understood  by  a  layman  on  the  causation  and  mode  of  transmission 
of  malaria. 

In  other  instances  we  have  been  able  to  get  the  public  aroused  by 
catching  the  different  species  of  mosquitoes  and  larvae  and  putting 
them  on  exhibit,  labeling  the  different  varieties  and  placing  placards 
alongside  the  specimens  stating  where  the  malaria-carrying  types 
"were  found  breeding. 

In  one  town  we  were  able  to  secure  the  cooperation  of  the  city 
officials  for  the  first  time  in  the  history  of  the  town  by  going  to  the 
public  schools  and  lecturing  to  the  higher  grades  on  mosquitoes, 
giving  out  a  primer  on  malaria  to  each  student,  assigning  it  to  the 
children  for  study.  On  the  first  morning  of  April  these  same  grades, 
with  their  teacher,  were  "  paraded "  through  the  business  part  of 
tovm  in  a  body  and  taken  to  breeding  places  and  a  practical 
demonstration  given  in  field  identification  and  methods  of  mosquito 
control.  In  the  same  town  the  editor  of  the  local  paper  was  taken 
to  the  local  breeding  places  and  shown  how  prolific  was  the  breeding 
and  the  possibilities  of  an  outbreak  of  malaria  as  a  result  thereof. 

After  sufficient  interest  is  aroused  to  secure  an  appropriation  for 
the  support  of  the  work,  a  local  man  is  employed  and  the  health  offi- 
cer goes  with  him  and  gives  him  practical  lessons  in  locating  breed- 
ing places  and  the  most  satisfactory  methods  for  their  eradication. 
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For  the  first  few  weeks  that  the  work  is  carried  on  the  health  officer 
or  some  other  person  acquainted  with  malaria-control  measures 
visits  the  local  man  once  a  week,  checks  up  on  his  efforts,  and  showg 
him  how  to  overcome  whatever  obstacles  he  may  have  encountered. 

The  actual  methods  of  malaria  control  could  be  divided  into  the 
following  activities: 

(a)  Efforts  directed  toward  the  destruction  or  eradication  of  mos- 
quito-breeding places. 

(6)  Destruction  of  larvas. 

(c)  Protection  of  populace  against  the  mosquito. 

(d)  Sterilization  of  carriers  and  cases. 

Wherever  it  was  possible,  we  secured  draining  of  marshes  and 
ponds  as  the  most  permanent  and  satisfactory  method.  The  original 
outlay  was  necessarily  greater,  but  the  permanence  of  the  work  jus- 
tified the  expenditure. 

In  several  places  we  found  it  necessary  to  have  the  ditches  and 
ditch  banks  cleaned  and  the  walls  of  the  ditch  reshaped  so  as  to  make 
them  slope  down  in  a  V  shape  rather  than  perpendicular,  before  any 
other  method  of  control  could  be  used  effectively.  In  one  notoriously 
bad  breeding  place  this  alone  sufficed. 

While  realizing  that  the  malarial  types  of  mosquito  rarely  breed 
in  tin  cans  and  other  artificial  containers,  yet  we  concluded  that  the 
populace  was  entitled  to  protection  against  the  pestiferous  types,  and 
accordingly  instituted,  wherever  possible,  clean-up  campaigns  in 
towns  and  villages  and  secured  the  disposal  of  such  containers. 

*The  cutting  of  underbrush  and  the  mowing  down  of  weeds  and 
grasses,  thus  destroying  resting  places  for  the  adults  and  drying  up 
little  pools  that  would  otherwise  have  served  as  breeding  places, 
proved  very  helpful.  In  this  connection  we  accidentally  discovered 
that  the  cheapest  of  all  methods  of  getting  rid  of  the  undergrowth 
was  the  pasturing  of  goats  on  the  land.  The  economy  of  using  goats 
to  clean  up  cut-over  lands  has  been  recognized  for  several  years  by 
progressive  farmers.  Another  advantage  in  his  favor  is  the  fact  that 
he  is  always  on  the  job. 

On  unpolluted  streams  and  pools,  especially  the  former,  the  use 
of  oil  in  the  form  of  oil-soaked  sawdust  applied  carefully  at  inter- 
vals of  a  few  yards  to  the  main  stream  and  to  all  little  sheltered 
coves  once  a  week  was  found  to  be  both  economical  and  effective. 

On  dirty,  filthy  pools  and  streams  polluted  with  laundry  water 
and  sewage  the  spray  can  with  kerosene  or  a  mixture  of  kerosene  1 
parts  to  1  part  cresol  dip  was  the  only  means  found  to  be  effective. 

The  top  minnow,  Gamhusia  afp/rds^  was  used  pretty  extensively  in 
wells,  cisterns,  stock  ponds,  log  ponds,  reservoirs,  and  lakes.  In  our 
efforts  at  mosquito  control  we  encountered  three  father  unique  prob- 
lems.   The  Coosa  River  Reservoir  above  Dam  5  waS  found  to  be  a 
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"very  prolific  Anopheles-breeding  place,  with  a  few  cases  of  active 
malaria  in  that  vicinity.  It  was  obviously  out  of  the  question  to  hope 
for  immediate  results  from  the  limited  number  of  fish  that  could  be 
introduced  into  such  a  large  area.  Fish  were,  however,  placed  in 
Jittle  lakes  that  overflow  into  this  reservoir,  with  the  idea  that  at 
£ome  time  in  the  future  they  will  be  numerous  enough  to  cope  with 
the  situation. 

The  residents  were  advised  to  screen  their  houses  effectively  and 
to  take  prophylactic  doses  of  quinine,  and  efforts  were  made  to  steri- 
lize the  active  cases. 

Another  imique^  problem  consisted  of  a  large  log  pond  embracing 
about  3  to  6  acres  and  filled  with  saw  logs.  A  survey  showed  most 
prolific  breeding  of  Anopheles,  both  along  the  margins  of  the  lake, 
among  the  floatage,  and  alongside  the  surface  logs. 

Several  hundred  Gambusia  were  introduced  into  this  pond,  the 
edges  cleaned,  and  the  operators  at  the  mill  instructed  to  keep  the 
bark  and  floatage  removed  so  as  to  give  the  fish  a  better  chance  to  catch 
the  larvae.  It  remains  to  be  seen  how  effective  these  measures  will 
be,  as  the  fish  are  not  yet  numerous  enough  to  take  care  of  the  situa- 
tion. 

Probably  the  most  difficult  problem  and  one  fraught  with  the 
greatest  potentialities,  because  of  its  location  on  the  border  of  a  town 
of  about  7,000  inhabitants,  consisted  of  an  artificial  lake  with  an 
area  of  about  6  acres,  the  surface  of  which  is  carpeted  thickly  with 
a  growth  of  two  kinds  of  grass.  Both  of  these  grasses  grow  luxuri- 
ously, and  together  they  form  a  covering  dense  enough  to  hold  up  the 
weight  of  a  bullfrog.  One  of  these  grasses  is  tender  and  easily  dis- 
lodged from  the  bottom  of  the  lake,  but  the  other,  which  is  the  pre- 
dominant type,  is  as  tough  as  Bermuda  grass  and  so  well  anchored 
that  a  man  can  not  pull  an  iron-tooth  rake  through  it.  This  lake  is 
teeming  with  Gambusia,  but  they  are  ineffective  as  a  result  of  this 
floating  grass  mat  except  in  the  clean  areas.  Oiling  as  a  control 
measure  is  obviously  impractical.  The  lake  is  fed  by  two  or  three 
springs  and  confined  by  a  combined  wood  and  concrete  dam.  An 
effort  was  made  to  lower  the  lake  and  thereby  cause  the  grass  to 
attach  itself  to  the  bottom  and  then  quickly  raise  the  water  so  as  to 
bring  the  surface  above  the  grass  and  give  the  Gambusia  a  chance 
to  get  in  their  Vork.  But  the  inflow  of  water  during  the  past  dry 
tsununer  was  not  sufficiently  rapid  to  give  the  desired  rapid  fluctuation, 
and  while  the  measure  was  helpful  it  was  far  from  effective. 

Screening  is  being  advocated  by  the  health  officer  at  all  health 
meetings,  but  many  landlords  are  not  yet  convinced  of  the  economic 
value  of  keeping  their  tenants  healthful. 

The  standard  quinine  treatment,  as  outlined  by  the  National  Com- 
mittee on  Malaria,  has  been  introduced  in  a  number  of  towns  and  its 
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use  popularized  among  the  laity  and  physicians.  Some  are  pre- 
scribing  it  in  the  original  packages  just  as  it  comes  from  the  manu- 
facturer, while  others  prefer  to  prescribe  quinine  as  before,  except 
that  they  now  prescribe  a  hundred  or  more  capsules  and  advise  its- 
use  for  a  number  of  weeks,  whereas  they  formerly  prescribed  it  in 
smaller  quantities  and  had  it  used  for  much  shorter  periods  of  time. 

There  are  two  outstanding  and  encouraging  features  of  this  work 
One  is  the  fact  that  in  communities  and  towns  where  it  has  been 
done  in  preceding  summers  not  only  are  they  keeping  up  the  work, 
but  adjoining  communities  and  towns  are  taking  it  up.  In  other 
words,  the  sphere  of  activities  is  widening.  The  second  and  most 
valuable  feature  is  the  fact  that  after  about  two  summers  these  com- 
munities do  the  work  for  themselves,  hardly  requiring  any  attention 
from  the  health  officer. 

In  closing  I  wish  to  acknowledge  my  indebtedness  for  valuable^ 
help  and  advice  in  this  work  to  E.  B.  Johnson,  assistant  sanitary 
engineer  of  Alabama ;  Dr.  C.  P.  Google,  of  the  United  States  Public 
Health  Service ;  and  J.  A.  Le  Prince,  senior  sanitary  engineer,  United 
States  Public  Health  Service. 

Discussion. 

Mr.  Le  Prince.  Mr.  Johnson  will  open  the  discussion. 

Mr.  Johnson.  Mr.  Chairman  and  gentlemen,  I  think  the  most  im- 
portant feature  of  Doctor  Hill's  work  is  Doctor  Hill  himself.  I  am 
very  much  disappointed  that  Doctor  Hill  couldn't  come  over  here 
and  see  you  and  you  see  him.  Doctor  Hill  is  a  country  doctor;  and 
like  a  lot  of  those  countrymen,  he  is  one  of  the  very  best  men  that  we 
have.  He  didn't  know  when  he  came  on  the  work  last  December 
about  malaria-control  work,  but  he  went  to  work  and  got  started, 
and  he  has  put  things  over  in  Talladega  County  that  are  perfectly 
astounding.  He  has  got  the  people  of  that  county  right  in  back  of 
him.  All  he  has  to  do  is  to  go  out  and  suggest  that  a  thing  be  done 
for  the  town  and  the  thing  is  done  for  the  town  in  regard  to  malaria- 
control  work.  He  is  on  the  job  himself  and  a  full-time  sanitary  in- 
spector also,  and  one  or  the  other  of  them  visits  every  town  and  every 
rural  project  in  that  county.  When  he  learns  that  Anopheles  breed- 
ing is  taking  place  he  goes  down  and  thoroughly  examines  the  place 
and  then  inspects  all  of  the  outbuildings  and  under  the  houses  in  the 
vicinity.  If  he  finds  any  breeding,  he  doesn't  just  go  up  and  tell  the 
mayor,  or  the  man  who  is  doing  the  work,  about  it ;  he  goes  up  and 
calls  out  these  men  and  takes  them  down  and  very  carefully  maneuv- 
ers so  that  all  of  them  take  a  dipper  and  dip  up  some  wrigglers.  If 
you  want  good  results  in  your  town,  let  the  mayor  go  down  and  handle 
the  dipper  himself  and  find  some  wrigglers.    It  is  the  most  interesting 
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method  that  I  know  of,  and  gives  results.    Maneuver  around  so  you 
will  get  them  to  handle  the  dipper  and  let  them  find  the  wrigglers. 

Another  feature  of  Doctor  Hill's  work  has  been  his  work  among  the 
children.  He  went  into  one  town  he  had  never  been  able  to  get 
a  foothold  in  before.  That  is  the  town  Sylacauga.  The  first  work  we 
were  able  to  get  them  to  do  was  done  because  we  took  the  mayor  out 
and  showed  him  mosquito  wrigglers.  And  now  that  town  has  as 
good  malaria  control  as  any  town  in  the  State.  They  got  the  idea 
of  sanitation — not  of  mosquito  control^  but  of  sanitation — ^because  we 
took  them  up  there  and  showed  them  how  the  wrigglers  could  be  con- 
trolled. We  took  the  children  out  and  showed  them  how  the  wrigglers 
could  be  controlled.  In  about  90  per  cent  of  the  breeding  places  the 
man  doing  the  work  will  be  out  some  day  and  a  child  will  run  up  to 
him  and  say :  "  You  know  that  pool  over  at  such  and  such  a  place ;  it 
is  full  of  wrigglers  this  morning."  I  think  I  have  been  in  that  town 
myself  perhaps  twenty-five  times  this  year,  and  I  don't  believe  I 
found  more  than  half-grown  wrigglers,  and  very  few  of  them.  Mr. 
Le  Prince  has  been  over  one  time,  and  I  believe  after  a  very  exhaustive 
search  he  found  two  adult  Anopheles. 

I  want  to  say  that  the  work  is  not  the  result  of  my  efforts ;  it  is  not 
the  result  of  the  work  of  Doctor  Google.  It  is  not  the  result  of  Mr. 
Le  Prince;  it  is  the  result  of  one  man's  effort,  and  that  man  is  the 
county  health  officer  of  Talladega. 

Mr.  Le  Prince.  The  subject  is  open  for  discussion.' 

Doctor  Google.  It  was  my  good  fortune  to  be  associated  with 
Doctor  Hill  during  the  months  of  May  and  June  of  this  year.  I 
not  only  know  of  him  as  a  good  health  officer,  but  I  know  of  his  mag- 
netic influence.  He  has  a  way  of  mixing  among  the  people  and  he  gets 
them  interested  in  health  work. 

I  wish  to  add  to  Mr.  Johnson's  very  thorough  discussion  a  descrip- 
tion of  a  beautiful  piece  of  health  work  accomplished  by  Doctor  Hill 
in  the  village  of  Bon  Air,  Ala.  Bon  Air  is  a  small  village  of  about 
a  hundred  families;  it  is  owned  by  a  cotton  mill  company  for  its 
employees.  Sanitation  had  been  greatly  neglected,  drainage  was 
bad,  frequently  a  creek  overflowed  the  lower  half  of  the  village,  the 
contents  of  the  surface  privies  was  washed  around  accordingly.  The 
water  supply  was  from  a  spring  which  at  one  time  showed  B.  colL 
In  the  presence  of  typhoid  fever  in  the  village  repeated  efforts  on  the 
part  of  the  former  health  department  only  brought  forth  promises 
and  no  actual  corrective  measures. 

Doctor  Hill  found  if  he  could  get  the  people  interested  in  mosquito 
eradication  he  might  succeed  in  getting  other  sanitary  work  done. 
This  he  did.  He  succeeded  in  getting  45  sanitary  privies  built  in 
that  village,  also  a  general  clean  up.    The  success  was  attributed  to 
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teaching  the  people  first  to  eradicate  their  mosquitoes,  then  step  bj 
step  better  sanitation. 

To  interest  people  in  eradicating  mosquitoes  is  a  drawing  card  to 
better  sanitation;  this  plus  a  magnetic  personality,  similar  to  that 
of  Doctor  Hill's,  gets  results. 

Mr.  Le  Prince.,  I  want  to  call  attention  to  one  of  Doctor  Hill's 
methods  which  I  happened  to  notice.  He  wanted  to  convince  a 
mill  operator  that  it  was  feasible  to  control  his  pond  properly,  and 
the  operator  thought  that  he  couldn't  do  any  work  there  at  all.  He 
did  not  tell  the  mill  operator  that  he  was  wrong,  but  let  him  discover 
his  mistake.  The  mill  operator  said  fish  couldn't  live  in  the  log 
pond,  but  Doctor  Hill  put  a  cage  of  fish  into  the  pond  near  the  office 
door,  and  every  time  the  man  came  through  the  door  he  saw  that  the 
fish  were  there  and  did  not  die. 

The  next  paper  will  be  "  Methods  of  malaria  control  on  the  Cen- 
tral of  Georgia  Railway,"  by  Mr.  H.  N.  Old. 


MALARIA  CONTROL  ON  THE  CENTRAL  OF  GEORGIA 

RAILWAY. 


H.  N.  Old, 
Assistant  Sanitary  Engineer,  United  States  Public  Health  Service. 

It  has  frequently  been  said  that  nothing  succeeds  like  success.  The 
enviable  success  that  has  attended  the  efforts  of  Mr.  Van  Hovenberg 
on  the  Cotton  Belt  Railway  Lines  has  probably  influenced  the  Cen- 
tral of  Georgia  Railway  officials  to  inaugurate  malaria-control  meas- 
ures on  that  system. 

Upon  request  of  the  chief  surgeon  in  1919,  an  engineer  of  the  serv- 
ice was  detailed  to  make  a  survey  of  malaria  conditions  on  the  Cen- 
tral Railroad  and  submit  recommendations.  The  survey  was  partly 
completed  when  this  man's  services  were  needed  on  plague  work,  so 
that  the  program  was  interrupted  from  July  until  November  of  last 
year,  at  which  time  the  writer  assumed  the  assignment. 

While  drainage  aiming  at  mosquito  control  is  the  measure  to  be 
most  desired,  it  is  not  practical  under  all  circumstances.  Consider- 
able Central  of  Georgia  mileage  traverses  parts  of  Georgia  and  Ala- 
bama that  will  require  millions  of  dollars  to  properly  drain,  so  that 
even  an  unlimited  allowance  for  right-of-way  drainage  would  not 
materially  remedy  the  railroad  malaria  problem ;  therefore  with  the 
exception  of  cooperation  with  towns,  counties,  or  individual  land- 
owners this  most  permanent  and  desirable  malaria-control  measure 
could  not  be  used  to  advantage.  But  whenever  there  is  the  assur- 
ance that  the  land  for  a  distance  of  three-quarters  of  a  mile  on  each 
side  of  the  track  will  be  properly  drained,  the  company  will  be  only 
too  willing  to  assist  to  the  full  extent  of  their  power  in  the  elimina- 
tion or  control  of  Anopheles-breeding  places  on  their  property. 

As  drainage  could  not  be  used,  quinine  prophylaxis  and  screening 
were  given  consideration,  but  the  former  was  eliminated,  due  to  the 
fact  that  not  sufficient  personnel  was  available  to  property  oversee 
and  check  up  on  the  administration  of  the  quinine.  Therefore  control 
measures  deemed  most  feasible  at  this  time  were  screening  and  educa- 
tion among  the  roadway  forces,  particularly  as  it  was  found  that  this 
class  furnished  the  bulk  of  malaria  cases  on  the  road. 

By  reason  of  the  survey  made  early  in  1920  it  was  found  that  on 
a  stretch  of  the  road  175  miles  in  length,  between  Smithville,  Ga.,  and 
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Florala,  Ala.,  on  the  southwestern  division,  the  malaria  rate  was  ex- 
ceedingly high.  On  this  branch  19  section  crews  were  canvassed  and 
44  per  cent  infection  found,  not  by  blood  examination  but  by  cases 
reported  from  clinical  diagnosis,  and  40  per  cent  among  five  bridge 
and  extra  gangs  on  this  same  branch. 

It  was  decided  to  concentrate  efforts  chiefly  on  this  branch,  and 
section  houses  and  camp  cars  were  carefully  examined  as  to  mosquito- 
proofing  possibilities.  Some  of  the  cars  were  condemned  as  unfit  for 
use,  and  14  were  entirely  screened  with  No.  16  mesh  galvanized  wire 
at  an  average  cost  of  $57.25  per  car.  Numerous  other  cars  were  rec- 
ommended for  renewal  of  torn  or  defective  screens,  plugging  of  holes 
in  the  floor,  walls,  or  roof,  and  similar  small  repairs.  During  the  sea- 
son of  1920  there  were  screened  69  camp  cars,  many  of  which  were 
only  minor  repairs,  but  were  recorded  as  screened. 

During  this  year  there  have  been  116  section  houses  screened  at  a 
cost  of  $2,365.12,  or  an  average  of  $20.40  each.  Most  of  these  were 
located  on  the  Florala  branch,  of  which  former  mention  has  been 
made. 

It  is  felt  that  the  efforts  and  funds  that  have  been  expended  on  this 
section  of  the  southwestern,  division  were  of  immense  value  not  only 
as  an  investment  but  as  a  demonstration  of  what  may  be  accom- 
plished. 

By  means  of  a  recent  canvass  covering  the  same  section  crews  and 
camp  car  outfits  as  were  canvassed  in  1919,  a  reduction  in  prevalence 
is  noted  from  the  rate  of  43.9  per  cent  of  that  year  to  6.3  per  cent 
during  this  year,  only  14  cases  and  101  actual  days  lost  in  a  total  of 
222  men  worked  during  the  malaria  season,  a  definite  reduction  of 
about  85  per  cent  in  prevalence  rate. 

In  addition  to  frequent  inspections  of  the  houses  and  cars  through- 
out the  season  and  repeated  repairs  by  the  carpenter  gang,  this  result 
has  required  personal  talks  with  the  foremen  and  men  on  the  gangs, 
stressing  the  mosquito  factor  in  malaria  transmission  and  the  almost 
vital  importance  of  maintaining  a  mosquito-proof  house  or  car. 

Several  copies  of  Doctor  Carter's  "Malaria  Primer"  were  dis- 
tributed to  the  gangs  working  in  malarious  sections,  and  by  way  of 
ample  proof  that  they  were  studied  it  is  recalled  that  many  times  a 
foreman  or  laborer,  not  knowing  the  purpose  of  the  writer's  visit, 
would  begin  to  explain  to  him  the  way  in  which  malaria  is  contracted 
and  methods  of  prevention. 

In  addition  to  the  sections  referred  to  on  the  southwestern  division 
it  was  found  that  certain  parts  of  the  Savannah  division,  particularly 
from  Savannah  to  Wadley,  Ga.,  and  also  the  Augusta  branch  were 
suffering  from  a  heavy  malaria  prevalence.  The  main  line  of  the 
Savannah  division  for  a  distance  of  about  90  miles,  from  Wadley  to 
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Meldrim,  is  very  nearly  parallel  to  the  Ogeechee  River  swamp,  the 
topographic  conditions  of  which  favor  a  high  incidence  of  malaria. 

Seoommendations  were  made  here  as  to  the  amount  and  character 
of  screening  essential,  and  personal  talks  were  given  the  gangs  and 
malaria  literature  distributed.  However,  the  screening  was  only  par- 
tially done,  with  the  result  that  a  canvass  of  20  section  crews  and  two 
camp  car  outfits  revealed  33  cases  of  malaria  with  a  total  of  243  days 
of  actual  lost  time  out  of  128  men  worked  through  the  season,  an 
incidence  rate  of  25.8  per  cent.  It  will  be  seen  that  this  does  not  com- 
pare favorably  with  the  splendid  record  of  6.3  per  cent  on  the  south- 
western division. 

It  is  almost  certain,  however,  that  before  the  next  season  rolls 
around  all  the  essential  screening  will  be  completed  on  this  division 
and  a  much  lower  rate  of  fever  found  in  the  fall  of  1922. 

By  means  of  a  monthly  company  publication  known  as  the  Right 
Way  Magazine  the  educational  side  of  malaria  control  has  been  car- 
ried to  nearly  every  employee  of  the  system.  During  the  months 
June,  July,  August,  and  September,  articles  of  from  harlf  a  page  to 
three  pages  were  carried  in  this  magazine,  which  is  sent  to  everyone 
on  the  pay  rolls,  starting  from  the  seriousness  of  the  malaria  problem, 
and  going  through  the  different  methods  of  prevention,  and  conclud- 
ing with  the  measures  being  used  on  the  Central  Railroad  and  ap- 
pealing to  all  employees  to  cooperate  with  the  chief  surgeon's  office 
in  this  work.  As  a  result  much  more  interest  has  been  manifest  in 
matters  of  malaria  control  and  sanitation  in  general  than  has  ever 
been  noted  before  among  the  hundreds  of  men  and  women  in  the 
company  service. 

While  the  work  this  year  has  been  primarily  that  of  affording 
protection  to  the  Central  Railroad  employees,  the  subject  of  co- 
operation with  communities  along  the  system  has  been  given  at- 
tention and  during  the  present  year  three  towns  in  Alabama — Euf  ala, 
Dothan,  and  Hartford — conducted  control  measures,  and  Savannah, 
Albany,  and  Blakely,  in  Georgia,  with  the  railroad  assisting  to  the 
extent  of  drainage  measures  on  company  property. 

At  Savannah  last  year,  in  cooperation  with  the  city,  the  company 
expended  over  $3,500  on  drainage  of  the  Savannah  yards,  and  this 
year's  maintenance  on  this  work  amounted  to  approximately  $800. 
The  cost  of  drainage  work  done  in  the  other  towns  has  not  been  sepa- 
rated in  the  records  from  the  regular  cost  of  track  maintenance  as 
it  has  been  done  by  the  regular  section  crews  and  charged  accord- 
ingly. 

Surveys  have  been  made  of  eight  other  Georgia  towns  on  the 
road,  and  it  is  hoped  that  at  least  half  of  these  prospects  will  be  in- 
duced to  start  control  work  in  1922.    In  fact,  it  is  largely  a  question 
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of  being  able  to  provide  trained  supervisors  to  conduct  these  cam- 
paigns. The  State  of  Alabama  appears  to  have  better  support  from 
the  appropriating  bodies  and  is  able  to  provide  towns  not  only  with 
supervision  but  in  many  cases  *with  financial  assistance.  Georgia,  on 
the  other  hand,  has  not  these  advantages,  the  service  engineer  being 
the  only  malaria-control  director  working  in  conjunction  with  the 
State  board  of  health. 

Therefore  the  chief  surgeon  of  the  Central  of  Georgia  Railway 
hopes  to  secure  sufficient  appropriation  in  his  budget  for  1922  to  em- 
ploy one  or  two  trainied  malaria-control  supervisors,  not  necessarily 
engineers,  in  order  to  assist  communities  that  desire  to  adopt  control 
measures  in  accordance  with  recommendations  made  by  his  office, 
thereby  improving  the  health  of  resident  employees  and  paving  the 
way  for  general  health  betterment  which  inevitably  leads  to  increased 
freight  output. 

It  is  rather  interesting  to  note  the  attitude  of  company  officials 
and  subordinate  officials  on  the  question  of  malaria  control.  The 
majority  of -the  general  officers  of  the  road  have  long  recognized 
the  need  and  importance  of  some  measures  that  would  reduce  their 
malaria  troubles,  but  a  feeling  was  plainly  manifest  among  some  of 
the  subordinate  officials,  such  as  supervisors  and  roadmasters,  that 
little  was  to  be  gained  by  the  contemplated  measures  of  attack.  Fre- 
quently the  writer  was  told  that  the  negro  laborers  would  not  sleep 
in  the  camp  cars  in  the  hot  weather  and  that  the  screens  would  be 
torn  off  the  houses  and  similar  damage  done  that  would  render  the 
screening  a  waste  of  money.  It  is  true  that  some  of  these  obstacles 
had  to  be  overcome,  but  the  major  part  of  the  responsibility  for  the 
proper  maintenance  of  the  camp  cars  and  section  houses  was  charged 
to  the  gang  foremen  and  successfully  handled  by  them. 

During  the  latter  part  of  the  summer  and  fall  a  change  of  attitude 
was  noted  among  these  formerly  rather  antagonistic  subofficials,  who 
were  in  the  habit  of  seeing  10  cases  of  malaria  on  parts  of  the  south- 
western division,  whereas  this  year  there  appear  only  one  or  two 
cases,  and  in  some  sections  none.  But  while  these  men  were  rather 
uncertain  of  the  merit  of  the  work,  they  cooperated  with  the  writer 
at  all  times  to  the  limit  of  their  ability,  which  at  times  was  a  serious 
financial  limitation. 

Those  of  the  general  officers  at  Savannah  who  were  inclined  to  be 
somewhat  skeptical  at  first  were  thoroughly  convinced  of  the  wisdom 
of  investment  in  malaria-control  work  when  the  so-called  "  sleeping- 
ashore  ordinance  "  at  Savannah  was  repealed  this  summer  after  sev- 
eral years  of  contest.  This  was  a  rather  antiquated  piece  of  munici- 
pal legislation,  which  required  all  seamen  whea  in  the  port  of 
Savannah  to  sleep  on  shore  instead  of  on  board  the  boats,  due  to  the 
fact  that  at  the  time  the  ordinance  was  passed  there  was  much 
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greater  chance  of  contracting  malaria  or  yellow-fever  infection 
around  the  river  front  than  in  the  city. 

However,  due  largely  to  the  efforts  of  the  veteran  city  health 
officer,  Doctor  Brunner,  and  the  chief  surgeon  of  the  Central  of 
Georgia  Railway,  the  highly  successful  control  campaign  of  last  year 
was  staged  and  continued  this  year,  effecting  a  reduction  of  80  per 
cent  in  malaria  prevalence  over  the  rate  of  1919.  Due  to  this  work 
largely,  the  Central  of  Georgia  Railroad,  owners  also  of  the  Ocean 
Steamship  Co.,  succeeded  in  having  the  ordinance  repealed,  thereby 
allowing  the  crews  to  sleep  on  the  vessels,  a  saving  of  between  $7,000 
and  $8,000  a  year  that  was  formerly  spent  in  the  furnishing  of 
quarters  in  town  for  the  crews  of  boats  when  in  port. 

In  conclusion,  it  may  be  said  that  the  control  work  and  the  results 
secured  on  the  Central  of  Georgia  Railroad  this  year  in  the  face  of 
adverse  conditions  confronting  the  country  at  large  and  the  railroads 
in  particular  were  really  in  excess  of  expectations,  and  it  is  safe  to 
predict  that  the  progress  in  establishing  this  work  as  a  regular 
operating  department  of  the  road  will  only  be  limited  by  the  unset- 
tled financial  conditions  and  disturbances  in  the  labor  situation. 
WTien  these  matters  are  finally  adjusted  and  a  proper  organization 
formed  in  conjunction  with  the  chief  surgeon's  office,  some  very 
effective  and  permanent  work  may  be  expected  along  the  lines  of 
general  sanitation  and  health  betterment  among  the  company  em- 
ployees and  the  communities  on  the  Central  of  Georgia  system,  both 
of  which  form  the  very  lifeblood  of  any  railroad  and  without  which 
the  road  would  soon  decline. 

Discussion. 

Mr.  Le  Prince.  I  think  that  if  any  of  us  was  asked  why  he  came 
to  these  meetings  he  could  honestly  say  that  he  came  here  to  learn 
how  to  do  more  than  his  share  toward  the  elimination  of  malaria 
from  the  United  States. 

During  the  last  30  days  a  great  number  of  letters  have  been  sent 
out  asking  for  suggestions  to  use  in  the  formation  of  our  program. 
You  will  notice  on  our  program  on  page  64,  item  No.  15,  the  subject 
of  economic  losses  caused  by  malaria.  The  idea  for  that  paper  was 
presented  by  the  director  of  sanitation  and  chief  surgeon  of  the 
Central  of  Georgia  Railway.  That  is  the  first  railroad  in  the  eastern 
section  of  the  malaria  belt  of  the  United  States  to  take  up  practical 
applied  sanitation  so  far  as  it  relates  to  malaria,  and  we  hope  that 
there  will  be  numbers  of  other  roads  to  follow  the  example  set  by 
the  Central  of  Georgia  Railway.  Doctor  Barrow,  chief  surgeon  of 
that  railroad,  will  kindly  open  the  discussion.    Doctor  Barrow. 

Doctor  Barrow.  I  am  more  than  delighted  to  have  this  oppor- 
tunity to  come  to  this  conference.    I  have  been  a  very  consistent  and 
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regular  attendant,  and  have  gained  a  great  deal  from  it.  In  my 
work  on  the  Central  of  Georgia  Railway  it  has  been  absolutely 
necessary  and  essential  for  me  to  depend  upon  the  Public  Health 
Service.  I  appreciated  the  conditions  that  existed,  but  I  never  had 
any  training  in  doing  that  type  of  work,  so  I  had  to  turn  to  some 
one  for  assistance  and  advice.  Through  the  courtesies  and  kindness 
of  Doctor  Fricks,  a  survey  was  made  on  the  Central  of  Georgia 
Railway  and  the  resulting  figures  shown  were  astounding.  Just  as 
we  started  the  work,  the  war  came  on  and  we  had  to  stop  on  account 
of  my  absence  and  also  on  account  of  the  railroad's  going  under  the 
care  and  operation  of  the  Government.  When  I  came  back  we  took 
it  up  again. 

Mr.  Old  has  told  you  in  a  very  concise  and  very  thorough  man- 
ner— and  I  think  he  has  been  most  complimentary — what  we  have 
done,  and  I  appreciate  what  he  has  said.  I  can't  verify — it  is  im- 
possible for  me  to  verify — what  I  am  going  to  say,  but  I  know  it  to 
be  a  fact.  From  the  surveys  and  from  my  observation  on  the  Cen- 
tral of  Georgia  Railway  in  this  malaria  work,  there  is  not  a  factor 
equal  to  malaria  as  a  cause  for  economic  loss  to  the  railroad.  I  wiU 
go  further:  In  a  malaria  zone  there  is  nothing  that  happens  or 
occurs  in  that  zone  which  can  equal  malaria  in  cost  or  economic  loss, 
leaving  out  of  consideration  altogether  your  health  feature,  just 
putting  it  separately  and  strictly  on  a  basis  of  dollars  and  cents,  if 
you  want  to  measure  it  that  way.  In  every  instance  of  a  malaria 
survey,  where  I  have  had  the  opportunity  to  go  back  and  look  into 
it,  showing  a  high  ratio  of  malaria,  I  can  show  a  corresponding  high 
ratio  of  poverty.  I  don't  mean  by  poverty  that  they  simply  starve 
and  can't  live.  I  mean  poverty  in  efficiency,  poverty  in  making 
money,  poverty  in  thrift,  poverty  in  interest,  poverty  in  progress, 
poverty  in  all  the  factors  going  to  make  up  efficiency — that  is  what 
I  mean.  They  don't  give  the  best  service  on  every  day  they  put  in. 
On  the  other  hand,  in  Georgia  wherever  there  is  a  low  ratio  of 
malaria  there  is  a  low  ratio  of  poverty.  The  minute  that  your  ratio 
begins  to  change  and  your  malaria  ratio  begins  to  come  down,  your 
economic  conditions  improve  immediately;  you  begin  to  get  better 
conditions;  the  mind  is  more  acute,  more  active,  and  there  is  more 
natural  willingness  for  work.  The  children's  attendance  at  schools 
improve  and  you  begin  to  get  good  results  in  their  education. 

Those  are  the  factors  which  controlled  me  in  taking  up  this  woit 
My  first  step  was  to  get  the  management  to  agree,  so  I  had  to  start  a 
campaign  at  headquarters.  After  I  got  them  to  start  in  on  a  small 
scale,  which  I  did,  then  I  had  to  prove  to  the  railroad  authorities  that 
a  high  ratio  of  malaria  existed  among  the  employees — work  gangs, 
station  forces,  etc. — out  on  the  road.    Where  this  was  done  I  had  to 
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start  at  the  bottom  and  work  up,  to  get  the  subjected  and  infected 
inen  interested  as  individuals. 

Malaria  is  not  a  blanket  that  you  can  draw  over  any  area  and  say 
the  whole  thing  is  going  to  be  wiped  out  at  one  time;  you  have  got  to 
start  with  the  individual,  and  then  it  spreads  to  groups,  to  towns,  and 
counties,  and  spreads  through  the  State.  You  have  got  to  have  units 
of  control  work  and  then  let  the  units  run  together,  and  that  is  the 
way,  in  my  opinion,  it  will  have  to  be  done. 

Of  course,  when  you  come  down  to  the  class  of  employees  having 
the  highest  ratio  of  malaria  you  get  into  an  illiterate  class,  a  class 
that  is  hard  to  make  believe  or  to  convince,  but  you  can't  force  them ; 
you  have  got  to  convince  them  and  instruct  and  educate  the  men  of  the 
work  gang  in  order  to  get  their  interest ;  to  get  their  interest,  you  have 
got  to  get  the  general  foreman  of  the  gang;  you  have  got  to  get  the 
supervisor,  the  roadmaster,  the  superintendent,  all  up  the  line,  ac- 
tively interested.  We  can  tell  them  our  methods — screening,  oiling, 
draining,  and  quinine — but  we  must  convince  them  of  the  results  if 
such  methods  are  used.  We  can't  reach  each  individual  on  a  section 
^ng ;  we  can't  make  it  a  general  rule  to  sterilize  all  the  section  gangs. 
I  don't  believe  it  can  be  done.  I  know  that  in  the  Army  it  failed  in 
many  of  the  dispensaries.  The  old  saying  is,  "  You  can  lead  him  to 
the  trough,  but  you  can't  make  him  drink." 

What  have  you  got  to  do  to  convince  the  employees?  First,  get 
out  on  the  railroad  among  the  employees,  talk  and  explain  malaria 
control — you  have  got  to  advertise  it.  In  the  general  work  this  has 
not  been  done.  1  am  not  saying  this  as  a  criticism,  because  I  don't 
think  it  applies  to  the  field  workers;  I  don't  think  it  applies  to  the 
Public  Health  Service,  but  there  is  not  enough  publicity  being  given 
in  the  United  States  and  in  the  malaria  zone  as  to  the  extent  of  ma- 
laria and  what  it  iheans.  People  don't  understand  it;  so  on  the  rail- 
roads we  advertise  it.  We  advertise  it  exactly  as  we  do  our  preventa- 
tive methods  for  accidents.  That  is  the  way  we  hold  down  our  ratio 
of  accidents  on  the  Central  of  Georgia  Railway  until  it  has  the  lowest 
of  any  railroad  in  the  United  States.  We  advertise  it  among  our  men 
in  the  shops.  Every  picture  we  show  is  right  in  front  of  him,  every 
poster,  that  if  he  wears  goggles,  it  will  prevent  a  splinter  going  in  his 
eyes.  It  is  right  where  he  works;  day  in  and  day  out  he  sees  it. 
Every  day  he  sees  a  sign  that  he  must  put  on  goggles.  Every  day 
he  sees  a  picture  of  a  man  sitting  on  a  street  corner  selling  pencils 
where  he  used  to  be  in  a  shop.  We  show  it  in  our  monthly  maga- 
zine, which  goes  to  every  employee  on  the  road.  We  advertise 
malaria,  its  cause  and  prevention,  by  posters  we  get  out,  and  we  try 
to  get  up  a  different  poster  every  time — something  of  interest  that  will 
make  them  look  at  it;  instruct  them  on  mosquitoes;  instruct  them  on 
the  advantages  of  screening;  advise  them  not  to  use  14-mesh  wire  but 
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16-mesh ;  to  put  up  screens,  if  possible,  by  January,  and  to  use  only 
16-mesh  wire.  The  malaria  posters  are  put  in  the  section  houses; 
placed  in  all  of  the  offices,  in  all  of  the  departments,  in  all  the  shops; 
everywhere  the  employee  goes  he  sees  them.  That  is  what  I  call  ad- 
vertising.   It  is  an  educational  process  and  constant  reminder. 

Now,  to  figure  the  benefits  we  obtain,  I  can't  tell  you  the  number  of 
men  who  worked  in  1919  in  the  different  gangs  who  had  malaria,  that 
,  we  had  so  many  cases,  and  this  year  we  did  not.  You  may  say  you 
get  statistics — I  don't  think  so ;  I  think  it  is  an  estimate.  Statistics,  to 
me,  means  accuracy,  and  you  can't  be  accurate  in  this  class  of  work; 
it  is  impossible.  I  don't  talk  about  statistics  in  malaria  work.  In 
talking  about  it  I  say :  It  is  prevalent ;  it  prevails.  The  extent  of 
it — the  per  cent  of  it — does  not  concern  me,  whether  it  is  16  per  cent, 
18  per  cent,  or  50  per  cent ;  but  it  prevails  there,  and  if  it  is  prevalent, 
let's  get  rid  of  it.  The  direct  benefits  from  it  in  dollare  and  cents  I 
can  not  give  you,  but  there  is  an  enormous  field  of  indirect  benefits 
to  railroads  on  the  economic  side.  It  goes  up  to  300,  500,  or  1,000  per 
cent.    These  indirect  benefits  can  not  be  numbered  ^or  estimated. 

It  costs  very  little  to  maintain  control  work.  The  maintenance  is 
a  very  small  amount  of  money.  We  spent  something  like  $3,5(X)  for 
our  drainage  in  our  yards  in  Savannah  in  one  year — the  first  year 
of  maintenance  was  on  a  basis  of  about  10  per  cent — a  small  amount 
after  this  work.  We  had  no  malaria  among  our  night  crews,  and 
we  used  to  have  a  high  prevalence  of  malaria  amongst  this  class. 
We  have  had  no  malaria  in  our  shops  for  two  years,  and  only  one 
case  was  reported.  The  foreman  notified  me  that  he  had  a  case  of 
malaria  there  and  I  investigated  it  the  next  morning,  and  the  man 
was  back  at  work,  and  the  prescription  that  the  doctor  gave  him,  so 
he  told  me,  was  about  a  pint  of  salts,  and  when  J  investigated  it,  I 
found  that  he  had  been  suffering  for  four  to  five  days  from  consti- 
pation, and  he  reported  to  the  foreman  that  he  had  malaria,  but  it 
wasn't,  and  the  man  has  not  been  sick  since,  so  it  couldn't  have  been 
malaria.  So  for  two  years  we  haven't  had  a  single  case  in  our  shops. 
Then  in  1919,  my  recollection  is,  it  was  28.  I  sometimes  get  mixed 
up  in  figures  on  the  malaria  side  and  the  accident  side.  When  you 
figure  out  the  cost  of  work  on  engines  in  a  shop,  it  is  expensive; 
they  are  all  high-class  mechanics;  they  work  in  units,  and  they  all 
work  together ;  they  know  exactly  what  they  are  doing.  They  coor- 
dinate, and  I  am  trying  to  maintain  the  unit  or  group  intact. 

The  superintendent  of  motive  power  states  that  he  has  not  lost  a 
man  in  his  shops  in  the  past  two  years  from  malaria.  I  am  convinced 
it  is  essential  that  we  do  malaria-control  work  in  the  South. 

I  have  been  talking  about  malaria-control  work  on  railroads;  it 
is  limited  to  a  streak  of  rust  going  through  the  South ;  it  is  a  right 
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of  way,  a  narrow  strip,  that,  is  all.  But  we  have  got  to  get  more  pub- 
licity. We  have  got  to  educate  the  public;  we  have  got  to  go  to  them 
and  teach  them  what  we  are  doing;  that  it  is  necessary  to  their  com- 
munity and  to  the  individual.  If  you  go  to  a  corporation  in  a  town, 
if  you  can  not  show  them  that  it  means  an  improvement  to  them 
industrially  to  do  this  malaria  work,  you  are  going  to  find,  in  nine 
times  out  of  ten  cases,  they  are  not  going  to  be  whole  hearted  in  their 
interest  to  help  you  execute  that  work ;  but  the  minute  you  can  show 
the  relation  between  the  health  of  their  employees  and  the  increased 
output  of  their  mill  or  corporation,  then  you  are  going  to  get  their 
absolute  and  complete  interest  in  your  undertaking,  and  they  will 
support  it. 

Now,  that  is  the  business  side  of  malaria  control,  and  it  is  the  most 
important  side;  you  can  not  always  look  at  it  from  a  health  point  of 
view.  Physicians  may  do  it,  field  workers  may  do  it,  but  you  have 
got  to  get  the  public,  and  you  can  only  do  it,  in  my  opinion,  by  pub- 
licity and  education. 

This  is  one  of  the  advantages  in  getting  a  corporation  like  the 
Central  of  Georgia — if  it  had  been  any  other  corporation,  I  would 
speak  of  it  in  the  same  way.  What  does  it  mean  in  this  campaign  ? 
The  Central  of  Georgia  carries  10,000  employees;  the  bulk  of 
the  employees  are  adults;  90  per  cent  of  them  are  married  men; 
they  are  all  being  educated  in  this  work;  they  live  in  different 
communities  in  Georgia  and  Alabama;  they  become  disciples, 
and  the  work  spreads.  So  the  assistance  they  get  from  a  cor- 
poration of  this  kind  spreads  and  comes  back  to  you ;  it  comes  back 
to  the  United  States  Government ;  it  comes  back  to  the  Public  Health 
Service.  I  sincerely  trust  that  it  will  be  the  policy  of  the  bureau 
and  the  men  at  the  head  of  this  malaria  work  in  the  South  to  pro- 
mote this  interest  among  railroads  to  take  on  malaria-control  work. 
You  have  got  to  go  to  every  one  of  them  and  bring  them  up  to  an 
appreciation  of  the  needs  of  it.  Somebody  has  got  to  do  it^  and  it 
seems  to  me  that  it  would  be  a  part  of  your  general  campaign  in  the 
South  to  get  your  little  units  here  and  there,  distributed  over  a  large 
area,  to  get  them  to  begin  to  flow  and  run  together  and  come  into 
confluent  States,  instead  of  isolated  States,  distributed  through  the 
malaria  zone;  and  I  think  it  is  worthy  of  serious  consideration  by 
the  head  of  this  organization  to  established  this  interest  among  the 
railroads.  Now,  I  am  not  trying  to  say  anything  uncomplimentary 
about  your  policy ;  I  am  trying  to  get  you  to  look  at  the  thing  as  I  do, 
because,  to  be  successful  with  my  management,  I  have  to  keep  it  on 
that  plane.  I  am  talking  about  the  railroad.  Health  losses  mean 
money  to  the  management.  If  they  are  looking  at  a  healthy  individ- 
ual, they  are  glad  to  see  the  healthy  individual,  because  it  means  he 
is  more  efficient. 
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If  it  is  possible  in  any  way  to  start  a  publicity  campaign — ^you  have 
it  in  your  schools,  of  course,  but  let  us  get  the  newspapers  interested 
in  it.  The  newspapers  can  do  anything.  You  know  only  recently  the 
newspapers  were  influential  in  preventing  the  strike  on  the  railroads. 
The  newspapers  were  opposed  to  it.  If  it  hadn't  been  for  the  news- 
papers, you  could  not  have  stopped  it.  I  have  great  respect  for  the 
newspapers  for  molding  ideas  and  conceptions. 

Now,  I  want  to  take  this  opportunity  to  say  that  I  have  never 
in  my  life^  in  anything  that  I  have  undertaken,  received  such  com- 
plete, full,  and  efficient  cooperation  from  any  branch  of  the  United 
States  Government  or  any  other  business  as  I  have  from  the  ma- 
laria section  of  the  Government.  They  have  given  me  efficiency 
and  have  sent  efficient  men  to  me.  Not  a  single  man  have  they  sent 
down  to  me  that  I  do  not  consider  most  efficient  They  were  inter- 
ested in  the  work  they  were  doing.  They  were  cooperative  and 
willing  to  build  up  from  one  small  unit,  you  might  say,  and  this  they 
have  successfully  done.  It  has  only  been  a  very  short  while  since 
they  have  started  the  work,  and  I  hope  in  the  year  1922  we  will  have 
established  on  the  road  a  real  sanitary  corps,  carrying  on  all  the 
ideals;  all  the  features  of  the  betterment  of  working  conditions  and 
health  conditions  in  our  various  units. 

The  most  active  units  will  be  in  malaria  work,  and  we  are  going  to 
cooperate  with  you  whenever  it  is  possible  to  cooperate. 

I  want  you  to  continue  to  have  interest  in  us.  You  started  a 
small  child  to  growing,  and  he  is  growing  rapidly,  and  we  don^t 
want  you  to  desert  him  and  leave  him  until  he  is  full  grown  and  he 
has  accomplished  his  purpose.  So  I  want  everyone  who  is  interested 
in  the  industrial  side  of  this  work  to  bear  in  mind  at  all  times  that 
the  Central  of  Georgia  is  ready  and  willing  to  cooperate  with  you 
in  any  branch  of  this  work. 

Mr.  Le  Prince.  Before  calling  on  Doctor  Fricks  to  make  a  few 
remarks  I  want  to  state  that  I  believe  that  every  one  of  the  malaria 
field  workers  wishes  to  thank  Doctor  Barrow  for  his  remarks. 

We  shall  hear  from  Doctor  Fricks. 

Doctor  Fricks.  Mr.  Chairman  and  gentlemen,  I  certainly  can 
not  refrain  from  returning  Doctor  Barrow's  compliment.  It  has 
been  an  extremely  great  pleasure  to  me  to  be  able  to  cooperate  with 
the  chief  surgeon  of  the  Central  of  Georgia  Road  in  this  very  impor- 
tant work.  I  have  discussed  it  with  him  many  times,  and  I  hare 
always  been  impressed  with  the  intense  interest  that  Doctor  Barrow 
has  taken  in  malaria  control. 

Many  of  you  know  that  railroad  malaria  control  has  been  a  mat- 
ter of  deep  interest  to  me  since  I  was  assigned  to  the  direction  of 
the  malaria  work  of  the  Public  Health  Service.  I  see  clearly  that  the 
railroads  are  avenues  through  which  we  can  approach  the  people  of 
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the  South  who  are  most  interested  in  malaria  control — ^those  who 
are  suffering  from  malaria.  The  people  of  a  small  community  look 
up  to  the  railroad  and  the  railroad  officials  in  their  locality  as  stand- 
ards of  efficiency,  and  whatever  the  railroad  does,  or  whatever  the 
lailroad  reconmiends,  the  average  small  community — and  those  are 
the  ones  in  which  we  are  particularly  interested — is  glad  to  pattern 
after.  In  addition  to  this,  it  seems  to  me  that  the  railroad  organiza- 
.tion  offers  to  a  sanitary  engineer  a  logical  position  in  which  he  can 
accomplish  much — not  only  in  malaria  control,  but  also  in  general 
sanitation  and  the  care  of  water  supplies.  It  seems  to  me  perfectly 
obvious  that  within  a  few  years  all  the  railroads  of  the  South,  at 
least,  will  have  created  such  positions  and  will  be  employing  effi- 
cient sanitary  engineers  at  relatively  good  salaries  to  carry  on  the 
sanitary  work  of  the  railroads,  simply,  as  Dr.  Barrow  has  said,  to 
improve  the  efficiency  of  their  employees  and  secure  additional 
financial  returns. 

As  I  have  said  before,  we  are  not  particularly  interested  in  mo- 
tives or  why  the  railroad  should  be  interested  in  malaria  control; 
what  we  want  is  to  get  results. 

The  obstacle  that  has  been  in  our  way,  hindering  more  general 
cooperation  in  railroad  malaria  control,  has  been  the  fact  thai}  we 
had  entered  into  a  cooperative  program  for  malaria  control  which 
required  all  of  our  allotment  and  personnel ;  but  in  so  far  as  it  was 
possible  to  do  so  with  our  limited  funds,  surveys  have  been  made 
and  demonstrations  in  malaria  control  conducted  on  the  railroads 
most  interested.  I  should  remind  you  also  that  the  Public  Health 
Service  has  certain  policies  and  certain  legal  restrictions  covering 
its  field  of  activity.  It  is  imperative  that  we  cooperate  with  the 
State  and  local  health  authorities. 

I  am  greatly  pleased  with  the  progress  which  has  been  made  in 
malaria  control  on  the  Central  of  Georgia,  and  I  assure  Doctor 
Barrow  that  we  are  not  going  to  leave  his  tottering  infant  before  it 
is  propertly  weaned. 

Mr.  Lb  Prince.  We  need  the  counsel  of  our  consulting  adviser  be- 
fore taking  up  the  discussion  of  so  important  a  subject  as  this. 

Doctor  Carter.  Mr.  Van  Hovenberg  ought  to  speak  on  this  ques- 
tion. I  would  just  like  to  say  this:  That  in  the  beginning  of  ma- 
laria-control work  in  the  United  States  what  was  stressed  was  the 
economic  side  of  such  work.  Mr.  Le  Prince  well  knows  how,  in 
looking  for  places  for  malaria  control  we  practically  had  to  con- 
fine ourselves  to  industrial  communities  in  preference  to  the  ordi- 
nary towns  of  the  South — the  industrial  community  around  the  saw- 
mill, the  cotton  mill.  The  commissioners  and  the  mayor  were  not 
willing  to  spend  anything,  so  we  interested  the  people  who  were  busi- 
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ness  men  and  stressed  the  economic  value  of  malaria  control.  Mr. 
Chapin  some  years  ago  tabulated  the  amount  of  benefit  in  money 
which  was  given  by  a  unit  of  sanitary  expenditure ;  putting  so  mudi 
for  tubercular  control,  so  much  for  intestinal  disease,  and  so  on,  and 
he  was  entirely  satisfied  if  he  got  12i  per  cent  per  annum  as  a  sanitary 
standard.  I  would  feel  dissatisfied  if  we  did  not  get  33^  per  cent  as 
the  malaria  standard.    I  know  in  a  few  cases  we  have  got  100  per  cent 

The  commencement  of  malaria  control  on  railroads  was  made  in  the 
spring  (March  and  April)  of  1917.  The  Gotton  Belt  Railroad  had 
applied  to  the  malaria  office  for  an  engineer  to  take  charge  of  their 
sanitary  work.  Mr.  Le  Prince  had  selected  a  man,  one  of  his  old 
sanitary  inspectors  in  Panama.  He  agreed  to  come  and  then  changed 
his  mind.  Just  at  the  beginning  of  the  war  the  whole  thing  looked 
like  it  was  going  to  fail,  and  both  quick  and  decided  action  seemed 
necessary.  All  of  our  field  men — ^three  of  them — and  Mr.  Le  Prince 
were  sent  to  Texarkana,  planning  to  pick  out  the  best  man  avail- 
able there  and  give  him  all  the  help  and  instruction  we  could  and 
leave  him  in  charge  of  the  work.  Mr.  Le  Prince  selected,  I  presume, 
the  best  man  in  the  United  States  for  the  job — Mr.  Van  Hovenberg; 
showed  him  everything  possible  in  the  time  at  his  disposal,  gave  him. 
what  help  was  possible,  and  left  him  in  charge  of  an  entirely  new 
problem.    You  know  how  he  has  handled  it. 

We  hoped  that  if  it  commenced  on  one  railroad  it  would  go  to  the 
others.  Only  one  of  them  has  taken  it  up  since  that  time — ^the  Cen- 
tral of  Georgia.  They  claim  they  can  not  afford  the  expenditure, 
but  to  my  mind  they  can't  afford  not  to  make  the  expenditure.  They 
spend  four  times  as  much  for  the  loss  of  labor  by  sickness  as  they 
would  to  prevent  the  sickness.  Railroad  control  was  taken  up  be- 
cause we  thought  it  would  be  an  effectual  means  of  starting  the  work 
in  different  places,  and  so  it  has  turned  out  on  the  Cotton  Belt.  I 
don't  know  enough  about  the  Central  of  Georgia  to  say.  In  the 
country  which  the  railroad  goes  through  they  are  influencing  by  their 
work  a  considerable  number  of  small  towns.  A  number  of  indus- 
trial plants  on  their  route  have  undertaken  malaria  control  also.  I 
think  it  is  fair  to  say  that  the  work  of  the  Cotton  Belt  has  affected 
24  times  as  many  people  and  has  protected  24  times  as  many  people 
from  malaria  as  the  Cotton  Belt  numbers  employees,  not  only  their 
families,  but  the  people  on  their  line  who  see  the  result  on  the 
railroad,  and  apply  it  themselves.  It  is  one  of  the  biggest  pub- 
licity agents  you  can  possibly  imagine.  I  hope  it  won't  stop  at 
those  two  roads,  and  I  am  sure  that  no  railroad  that  has  ever  un- 
dertaken it  will  stop  it;  it  would  be  too  great  a  loss.  I  am  hoping 
that  other  railroads  that  run  into  the  South the  Mississippi  Val- 
ley, the  Texas  Pacific,  and  so  on — will  find  that  they  can  not  afford 
not  to  do  this  work. 
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Mr.  Le  Prince.  We  have  about  15  minutes  now  for  discussion. 
We  want  to  hear  from  Mr.  Van  Hovenberg. 

Mr.  Van  Hovenberg.  Mr.  Chairman,  Doctor  Carter,  with  his  usual 
kindness,  has  probably  flattered  the  Cotton  Belt  a  good  deal  too 
much.  He  was  largely  responsible  for  the  creation  of  the  work  and 
has  been  keeping  a  fatherly  eye  on  it  since  that  time.  / 

I  must  say  a  word  of  appreciation  of  the  malaria  office,  which  has 
given  the  Cotton  Belt  about  all  the  assistance  we  asked  for.  1  some- 
times think  that  Doctor  Fricks  is  not  always  pleased  to  see  me 
come  in  the  office,  because  he  knows  I  want  something  more.  But  I 
know  his  heart  is  in  the  right  place,  even  if  he  can  not  always  give 
me  what  I  want. 

I  want  to  say  a  word  about  something  the  engineers  can  do  for 
railroads.  Some  of  the  railroads  of  the  United  States  are  now  being 
valued  by  the  Interstate  Commerce  Commission.  We  know  that  in 
the  North  the  cost  of  engineering  on  preliminary  survey  and  loca- 
tion is  about  4  or  4^  per  cent  of  the  cost  of  building  the  railroad. 
We  know  that  in  the  South  the  cost  of  engineering  in  building  a 
railroad  is  at  least  7  or  8  per  cent.  If  any  of  you  can  give  the  chief 
engineers  of  railroads  any  information  on  the  excessive  cost  of  sur- 
veying parties  in  the  South,  due  to  malaria,  it  will  be  appreciated. 
The  difference  between  4  per  cent  and  8  per  cent  will  add  thousands 
of  dollars  to  the  valuation  of  railroads. 

I  would  like  to  say  a  word  on  the  value  of  quinine  prophylaxis  as 
compared  with  sterilization.  After  four  years  of  experiment  I  feel 
that  there  is  a  reasonable  doubt  as  to  the  dollar  and  cents  value  of 
issuing  quinine  in  immunizing  doses  over  the  line.  I  believe  we 
would  do  better  to  search  out  the  infected  men  and  get  them  to  the 
hospital  for  sterilization.  The  man  who  is  infected  is  worth  little 
to  the  road  and  is  probably  being  paid  more  than  he  returns  in  labor. 
A  man  may,  by  taking  small  amounts  of  quinine,  stay  on  the  job, 
but  he  is  doing  himself  an  injustice  as  well  as  the  railroad.  I  would 
advise  searching  out  the  men  that  are  sick  and  then  using  the 
quinine  to  cure  them.  While  this  is  being  done,  teach  them  how  to 
protect  themselves  from  new  infections. 

Mr.  Le  Prince.  The  subject  is  open  for  short  discussions.  Is  there 
any  further  discussion?     If  not,  Mr.  Old  will  please  close. 

Mr.  Old.  Doctor  Carter  mentioned  the  protection  of  individuals  in 
the  towns  along  the  railroad.  We  are  trying  to  get  the  towns  to  take 
up  the  work  and  give  them  all  the  inducements  we  can.  The  town  of 
Millen,  Ga.,  asked  recently  that  a  survey  be  made,  and  I  spoke  of 
that  yesterday  in  connection  with  fish  control.  We  blew  up  about 
1,200  feet  of  ditch,  and  I  think  there  were  5,000  pJeople  at  the  demon- 
stration. Last  month  when  I  made  the  survey  I  had  a  meeting  with 
the  council  and  told  them  a  good  bit  of  the  work  would  be  dynamiting. 
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and  in  a  few  minutes  they  told  me  to  go  ahead;  they  authorized  the 
appropriation.  I  think  it  was  largely  due  to  the  spectacular  effect 
of  the  dynamite. 

The  officials  of  the  road  read  the  articles  in  the  company  magazine. 
In  July  or  August  I  left  Savannah  on  the  sleeper  one  night  when 
there  were  three  officials  on  the  car — one  a  division  engineer,  and  an- 
other the  agricultural  agent,  and  upon  talking  with  them  in  the 
smoking  compartment  I  found  everyone  of  the  officials  had  read  the 
malaria  article  in  the  magazine  just  distributed  that  day. 

I  don't  believe  therfe  is  anything  else  I  can  say  in  closing  this  paper 
except  that  the  Central  of  Georgia  is  going  ahead  in  this  work,  and 
I  believe  they  have  a  good  field  for  malaria-control  work. 

Mr.  Smith.  I  should  like  to  confirm  the  statements  of  these  gentle- 
men by  repeating  that  we  are  doing  excellent  work,  and  that  the  pub- 
lic have  already  begun  to  appreciate  our  work  and  its  results.  I 
wish  to  thank  the  Public  Health  Service  for  the  earnest  consideration 
and  help  given  the  city  of  Savannah. 

Mr.  Le  Prince.  The  next  paper  on  the  program  will  be  "  Methods 
of  approaching  the  medical  profession,  the  general  public,  and  admin- 
istrative officials  relative  to  malaria  investigations,  by  Doctor  Coogle. 
Give  us  the  first  part  first — ^methods  of  approaching  the  medical  pro- 
fession— and  we  will  discuss  that  before  proceeding  with  the  re- 
mainder of  the  subject. 


METHODS  OF  APPROACHING  DOCTORS,  MUNICIPAL 
AUTHORITIES,  AND  THE  GENERAL  PUBLIC  RELA- 
TIVE TO  MALARIA  INVESTIGATIONS, 


Dr.  C.  p.  Google. 

Acting  Assistant  Surgeony  United  States  Public  Health  Service. 

My  object  in  presenting  this  paper  is  to  relate  my  own  experiences 
and  invite  your  frank  discussion  as  to  what  is  the  best  method,  if 
there  is  such  a  thing  as  a  definite  method,  of  approaching  these  peo- 
ple whose  active  cooperation  is  so  necessary  for  the  success  of  field 
investigations  of  malaria. 

I  realize  in  the  last  analysis  the  method  of  approach  must  depend 
upon  the  personality  of  the  one  making  it.  At  the  same  time,  there 
are  certain  fundamental  principles  which  are  common  to  all  transac- 
tions of  this  kind  and  which  it  may  be  helpful  to  enumerate  in  order 
that  we  may  have  a  clearer  understanding  of  the  factors  involved. 

The  principle  is  that  of  salesmanship.  We  must  present  our  prod- 
uct just  as  the  successful  salesman  does ;  we  must  properly  approach 
our  customer ;  we  must  establish  confidence  in  our  line,  secure  orders 
that  are  as  large  as  is  commensurate  with  good  business,  and  retain 
our  customer  in  a  satisfied  and  contented  state  of  mind,  so  that  he 
may  deal  with  us  in  the  future.  This  latter  is  of  special  importance 
in  our  work  the  success  of  which  depends  so  largely  upon  efforts  sus- 
tained throughout  a  period  of  years  rather  than  months.  Our  trans- 
actions should  be  as  permanent  as  possible  in  character.  To  do  this 
we  must  build  upon  a  solid  foundation. 

We  should  apply  the  principles  of  salesmanship  to  the  three 
groups  with  whom  we  have  chiefly  to  deal. 

(1)    METHOD   OF  APPROACHING  DOCTOK8. 

It  may  be  laid  down  as  a  general  principle  that  it  is  always  better 
to  have  the  physcians  of  the  community  actively  interested  in  the 
work.  Their  earnest  cooperation  will  be  of  tremendous  assistance 
and  is  to  be  sought  with  persistent  effort.  In  this  connection  it  may  be 
pertinent  to  remark  that  whenever  possible  it  is  better  that  the  ap- 
proach be  made  by  a  medical  man,  for  reasons  that  are  obvious.  This 
is  particularly  true  where  the  campaign  involves  special  emphasis 
on  the  administration  of  quinine. 

In  general  campaigns  against  malaria  it  is  advisable  to  have  the 
indorsement  of  the  local  medical  society,  and  it  is  preferable  to  pre- 
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sent  an  outline  of  the  work  before  a  meeting  of  the  medical  society. 
Whenever  possible,  the  paper  should  be  made  attractive  by  speci- 
mens and  pictures  collected  under  local  conditions. 

In  the  discussion  that  follows  this  paper  very  often  one  can  gain 
an  idea  as  to  the  sort  of  reception  his  program  is  likely  to  receive 
from  the  local  profession.  You  may  have  an  opportunity  to  win 
over  the  doubting  ones  by  making  clear  what  obligations  the  medi- 
cal society  owes  to  the  community  from  a  public-health  standpoint. 
When  it  is  impracticable  to  present  the  matter  collectively  before 
the  medical  society  it  is  important  to  visit  the  physicians  individu- 
ally. It  is  my  policy  to  try  to  enlist  their  interest  and  make  them 
feel  that  they  are  a  part  of  the  machinery  of  control  operations. 

Discussion. 

Mr.  Le  Prince.  The  subject  of  methods  of  approaching  the  medical 
profession  is  open  for  discussion. 

Doctor  Bowers.  Mr.  President,  it  occurs  to  me  that  the  doctor 
might  have  mentioned  one  of  the  most  important  means  of  reaching 
the  medical  profession,  which  is  the  preparation  of  strong,  concise, 
convincing  arguments  presented  in  the  local  medical  papers.  We 
have  a  very  excellent  journal  here  in  the  South,  the  Southern  Medical 
Journal ;  and  it  seems  to  me,  in  going  through  a  recent  half  dozen 
issues,  I  missed  that  note  of  solicitation  that  Doctor  Coogle  is 
attempting  to  institute  in  his  paper.  I  think  it  would  be  well  for 
you  gentlemen  down  here  to  bring  pressure  to  bear  on  this  paper  for 
a  little  more  definite  cooperation  in  the  line  of  general  publicity  and 
what  it  means  to  the  subject  of  malaria  control. 

(2)    METHODS  OF  APPROACHING  MUNICIPAL  AUTHORITIES. 

Doctor  Coogle.  In  approaching  municipal  authorities,  it  is  con- 
sidered practical  to  prepare  the  way.  Diplomatic  notes  frona  the 
State  board  of  health  can  often  be  secured  or  sent  in  advance  of  your 
visit,  rendering  the  task  of  the  field  worker  easier  to  accomplish. 
It  is  of  great  advantage  to  be  acquainted  with  the  political  line  up  of 
the  town  and  the  financial  condition  of  its  treasuiy.  The  ideal 
approach  is  secured  when  the  way  has  been  paved  by  the  State  board 
of  health  and  your  visit  is  by  invitation  from  the  municipal  authori- 
ties. 

In  this  connection  the  engineer  may  have  an  advantage  over  the 
physician.  The  laity  (particularly  town  councils)  are  rather  skep- 
tical about  the  practicability  of  schemes  propounded  by  physicians 
and  are  apt  to  consider  them  visionary.  ,  On  the  other  hand,  the 
engineer  inspires  a  feeling  of  confidence  in  the  practicability  and 
soundness  of  the  undertaking.  They  are  better  able  to  convince 
municipal  authorities  that  what  they  are  proposing  is  a  matter  that 
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belongs  to  a  good  organized  municipal  government  just  as  much  as 
the  provision  for  safe  water  supply  and  the  proper  disposal  of 
sewage  and  waste.  Hence,  it  would  seem  desirable  wherever  possible 
that  this  task  be  assigned  to  an  engineer  rather  than  to  a  physician. 
An  eifort  to  stimulate  general  enthusiasm  is  desirable,  though  undue 
optimism  relative  to  ultimate  results  should  be  avoided  with  the 
utmost  care. 

(3)    METHODS    OF    APPROACHING   THE   GENERAL    PUBLIC. 

House-to-house  visits,  which  we  sometimes  have  occasion  to  make, 
are  more  for  special  information  than  general  field  investigations 
of  malaria.  The  number  of  field  workers  are  so  small  the  task  is 
too  large  for  us  to  hope  to  solve  this  problem  by  this  method. 
Through  organizations,  business  men's  clubs,  women's  clubs,  lodges, 
and  schools  we  find  the  best  mode  of  approaching  the  general  public. 

In  this  connection  it  is  advisable  first  to  be  aware  of  the  standing 
of  the  clubs  in  the  eyes  of  the  administration  and  in  the  eyes  of  the 
public  before  enlisting  their  support.  Everyone  knows  that  these 
organizations  may  be  of  tremendous  assistance  in  any  campaign, 
provided,  of  course,  that  these  organizations  function  harmoniously 
with  the  administrative  authorities  and  are  popular  in  the  eyes  of 
the  general  public. 

It  is  well  to  keep  in  mind  that  the  enthusiasm  of  all  civic  organi- 
zations relative  to  our  subject  is  just  a  thing  of  the  moment  and  can 
only  be  maintained  by  energetic  field  work  and  systematic  and 
guarded  field  publicity.  As  in  all  other  public-health  work,  the 
schools  offer  one  of  the  best  means  of  approaching  the  general  public ; 
here  the  most  attentive  and  impressionable  audience  can  be  obtained. 

In  taking  the  spleen  rate  and  getting  the  parasitic  blood  index  of 
school  children  in  southwest  Georgia  I  have  been  impressed  with 
the  great  value  of  explaining  to  them  in  simple  language  the  prin- 
ciple of  malaria  transmission  and  how  it  can  be  combated.  Indeed, 
in  any  campaign  of  which  children  can  take  part  I  should  put  this 
as  a  means  of  first  importance  in  our  effort  to  reach  the  older  people. 
The  child  in  its  simple  language  carries  home  the  story ;  it  reaches 
the  parents  and  older  members  of  the  family  as  coming  from  the 
local  center  of  education.  I  have  so  far  received  no  criticism  from 
parents  or  school  authorities  of  this  work  among  school  children, 
and  indeed  have  reasons  to  believe  it  is  being  well  received. 

In  my  work  I  have  used  a  simple  story,  much  like  the  one  out- 
lined by  Doctor  Carter  in  his  malaria  primer,  except  that  I  have 
omitted  scientific  details  and  tried  to  put  the  matter  in  language  that 
is  easily  understood  by  all.  I  use  blackboard  illustrations  to  hold 
attention  and  use  local  color  and  comparisons  with  the  natural  phe- 
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nomenon  with  which  every  child  on  the  farm  is  familiar.  Jingle 
rhythmical  verses  on  malaria  are  taught  the  children.  Following  the 
completion  of  the  story  and  rhymes,  I  then  quiz  the  children  to  be 
sure  that  they  have  the  correct  understanding  of  the  message  I  wish 
carried  home.  In  substance,  it  affords  a  method  of  quickly  reaching 
a  large  proportion  of  the  farms  of  the  community  with  a  knowledge 
of  how  malaria  is  transmitted  and  what  we  are  doing  to  prevent  it 
The  folks  at  home  are  being  taught  by  their  future  prospects,  in 
whom  they  have  a  natural  confidence.  In  this  method  we  really  kill 
three  birds  with  one  stone. 

1.  We  are  getting  perhaps  the  most  reliable  information  as  to  the 
prevalence  of  malaria  in  that  community. 

2.  We  are  teaching  the  future  citizens  of  that  area  how  malaria 
is  transmitted  and  that  it  can  be  prevented. 

3.  At  the  same  time  we  are  preparing  the  folks  at  home  (through 
the  children)  for  the  subsequent  work  we  expect  to  do  in  the  field. 

Discussion. 

Mr.  Le  Prince.  The  subject  is  open  for  discussion. 

Mr.  E.  B.  Johnson.  Mr.  Chairman,  Doctor  Google  brought  up 
one  point  there  which  I  want  to  emphasize,  and  that  is  you  must  be 
careful  in  approaching  the  municipal  authorities  or  general  public, 
either  through  the  local  organizations  or  directly.  In  the  spring  of 
1920  in  one  town  they  had  no  Rotary  or  civic  club.  I  believe  they 
had  what  they  called  a  "  Get  Together  Club,"  and  I  tried  to  get  the 
interest  of  the  city  officials  through  them  and  I  failed. 

Why  I  didn't  know.  About  three  months  later — I  visited  the  town 
quite  frequently,  because  I  had  already  made  up  my  mind  that  I 
was  going  to  get  it  in  1921 — I  found  out  that  the  "Get  Together 
Club"  and  the  mayor  were  just  like  two  fighting  cocks;  that  if  one 
wanted  a  thing  the  other  didn't  want  it.  I  went  at  it  a  different  way, 
and  I  didn't  have  to  do  any  work  at  all ;  they  came  to  me  instead  of 
my  going  to  them. 

Doctor  KiBBET.  Mr.  Chairman  and  gentlemen,  I  would  like  just  t 
minute  of  your  time  to  tell  of  a  method  used  by  us  on  one  occasion  to 
get  some  of  our  ideas  to  the  people  through  the  school  children.   ^ 

The  corporation  by  whom  I  am  employed  has  some  27  different 
camps — industrial  villages — in  connection  with  their  various  indus- 
trial operations. 

It  has  been  the  practice  of  the  sanitary  division  to  try  to  control 
mosquito  breeding  completely  rather  than  to  limit  our  efforts  to  only 
the  control  of  the  malaria-carrying  varieties. 

In  one  of  our  villages,  consisting  of  840  houses,  all  of  which  had 
been  equipped  with  metal  roof  gutters,  and  which  was  situated  in 
what  had  originally  been  pine  woods,  with  many  of  the  trees  still 
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standing,  we  found  last  summer  Culicine  breeding  in  nearly  every 
roof  gutter  in  the  village. 

On  account  of  industrial  conditions  prevailing  this  year  our  sani- 
tary forces  were  operating  with  limited  funds  and  reduced  forces. 
Both  our  departmental  superintendent  and  myself  decided  in  this 
instance  to  confine  the  activities  of  the  sanitary  forces  to  the  actual 
control  of  malaria  and  to  undertake  to  educate  our  people  to  the  extent 
of  having  them  relieve  themselves  of  the  pestiferous  mosquito. 

A  sanitary  inspector  and  one  foreman  was  detailed  to  make  a 
house-to-house  .canvass,  explaining  to  the  people — all  negroes — that 
the  numerous  mosquitoes  were  not  the  malaria-carrying  variety  and 
instructing  them  in  the  care  of  the  roof  gutters  so  that  breeding 
might  be  prevented. 

This  was  without  visible  results. 

Two  very  well-attended  schools  were  maintained  in  the  village.  A 
meeting  of  teachers  and  the  older  pupils  was  called  and  an  hour  spent 
in  explaining,  with  demonstrations,  the  life  cycle  of  the  mosquito. 

Screened  glass  jars,  containing  both  larvae  and  pupee,  were  left  at 
the  schools  for  further  demonstrations  by  the  teachers,  and  in  a  week 
every  breeding  place  in  the  village  had  been  destroyed  as  such. 

I  am  simply  mentioning  this  as  illustrative  of  the  value  of  the 
school  child  in  helping  to  put  over  something  which  you  are  desirous 
of  getting  to  the  people. 

Doctor  Bowers.  I  have  been  doing  a  little  work  in  New  York  in 
the  matter  of  oi-al  proplij^laxis,  and  find  that  in  going  into  a  class  up 
there  and  teaching  the  dangers  of  focal  diseases,  pyrrhoea  pockets, 
and  care  of  the  condition  of  the  mouth,  that  they  learn  these  les- 
sons and  take  them  to  heart,  carrying  the  enthusiasm  home  with 
them,  tell  the  family  about  this,  and  use  a  general  method  of 
prophylaxis  from  that  time  on.  I  don't  see  why  that  same  thing 
couldn't  just  as  readily  apply  to  malaria  control. 

Doctor  Google,  your  publicity  proposition,  I  can  tell  you  from 
the  inside  of  the  sanctum  sanctorum,  is  a  purely  local  one.  Just 
before  I  left  New  York  to  come  to  this  meeting  I  spoke  with 
Mr.  Bigelow,  of  Good  Housekeeping  Magazine,  and  I  put  up  to 
him  the  responsibility  of  a  magazine  editor  in  helping  to  popularize 
information  in  connection  with  some  great  project  of  health  con- 
servation. "Well,"  he  said,  "Doctor  Bowers,  what  you  have  to 
say  is  interesting.  I  know  the  men  down  there  are  doing  great  work, 
but  our  magazine  circulates  in  a  community  which  is  90  per  cent 
nonmalarial.  We  couldn't  write  special  articles  for  10  per  cent  of 
the  readers. " 

And  I  had  the  same  conversation  with  Mr.  Webb,  of  the  Interna- 
tional Service  Magazine,  for  which  I  sometimes  write  editorials.  He 
made  exactly  the  same  remark  as  Mr.  Bigelow.     That  manifested 
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to  my  mind  the  fact  that  you  have  to  employ  your  local  means  of 
publicity,  your  newspapers,  and  your  local  medical  journals  and 
other  mediums,  in  which  you  can  get  your  message  for  malaria  con- 
trol across. 

Doctor  CooGLE.  I  want  to  thank  Doctor  Bowers  for  his  expression 
on  publicity  in  magazines. 

Mr.  Lb  Prince.  One  of  the  large  screen  manufacturing  corpora- 
tions upon  request  has  sent  a  represenative  to  this  conference.  Mr. 
Beers  will  present  a  paper  on  screening. 

(Mr.  Beers  read  a  paper  on  screening.) 

Discussion. 

Mr.  Le  Prince.  I  wish  to  ask  a  question,  Mr.  Beers.  I  understand 
practically  what  you  have  written  is  to  be  used  as  printed  propa- 
ganda. 

Mr.  Beers.  Yes,  sir. 

Mr.  Le  Prince.  To  be  distributed? 

Mr.  Beers.  As  a  pamphlet.     It  is  the  basis  of  our  advertising. 

Mr.  Le  Prince.  We  want  to  have  more  effective  screening  done 
in  the  malaria  belt  and  more  homes  screened.  Are  there  any  sug- 
gestions of  improvements  for  the  pamphlet?  We  are  interested  in 
perfecting  screening.  Screening  is  one  of  the  methods  of  protect- 
ing the  home  and  the  family.  Will  anyone  who  has  any  suggestion  to 
make  regarding  this  matter,  which  will  aid  in  the  elimination  of 
malaria  from  the  United  States,  do  so? 

Doctor  Griffitts.  Mr.  Chairman,  I  think  everyone  who  is  inter- 
ested in  health  matters,  and  especially  malaria,  is  very  much  interested 
in  the  screens  and  their  manufacture.  I  believe  that  a  gr^at  good  can 
be  done  by  the  screen  manufacturers  if  they  put  the  matter  squarely 
and  correctly  before  the  public.  I  don't  believe  that  the  manufac- 
turers can  make  a  better  investment  than  to  have  their  literature 
censored  and  absolutely  correct,  so  there  is  no  misinformation  or 
misinterpretation  when  the  literature — or,  rather,  advertising  mat- 
ter— goes  out.  They  can  play  an  important  part  in  certain  public- 
health  work. 

The  .life  of  any  screen  material  depends  to  a  great  extent  upon  the 
way  that  material  is  used.  Doctor  Carter  will  recall  that  we  screened 
most  of  the  town  of  Gilmerton,  Va.,  and  most  of  the  work  was  done 
with  galvanized  cloth.  In  one  house  there,  on  examination  a  month 
ago,  that  material  is  in  good  shape  now,  after  a  little  over  four  years' 
use.  The  occupants  of  that  house  are  elderly  people  and  are  very 
careful.  It  is  the  only  house  in  town  on  which  that  material  was  put 
where  it  is  intact  to-day.  This  is  the  last  season  of  the  life  of  that 
material. 

Doctor  Carter.  Five  summers? 
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Doctor  GiurFiTHS.  This  is  the  fifth  summer;  yes,  sir.-  But  in  the 
houses  where  doors  are  slammed,  or  children  are  playing  with  the 
sci'eens,  when  a  certain  amount  6f  rusting  or  corroding  has  taken 
place,  your  screening  material  will  go  to  pieces.  Some  of  it  is  simply 
hanging  up  there;  even  a  strong  wind  will  knock  some  of  it  out. 
Cloth  material,  fabric,  cotton,  and  linen,  I  thought  was  going  to  last 
very  well,  but  it  actually  went  to  pieces  without  mechanical  injury. 
It  apparently  has  no  particular  advantage,  even  in  the  salt  atmos- 
phere, over  galvanized  material.  The  screen  manufacturers  getting 
into  the  game  are  absolutely  on  the  right  track,  and  they  are  capable 
of  assistance  in  public-health  work.  They  should  not  only  know  how 
screens  are  made  but  for  what  purposes  they  are  properly  used. 

Mr.  Pakker.  Mr.  Chairman,  we  are  not  working  in  every  town  in 
the  malaria  belt,  nor  in  every  rural  community  in  the  malaria  belt, 
but  we  have  an  agent,  in  a  way,  in  every  town,  I  believe,  regardless 
of  its  size,  and  he  is  the  hardware  merchant.  The  class  of  wire  that 
he  handles  and  the  mesh  of  that  wire  has  a  great  bearing  on  what 
the  farmer,  particularly,  is  going  to  screen  his  house  with.  I  have 
investigated  and  found  that  the  farmer  comes  in  for  some  wire  screen 
and  gets  what  the  hardware  merchant  has  to  offer.  It  may  be  12; 
it  may  be  14 ;  sometimes  it  is  16  mesh.  He  knows  nothing  about  the 
mesh  that  he  has  to  obtain  to  screen  his  house  against  mosquitoes, 
and  the  hardware  merchant  has  something  to  sell  other  than  infor- 
mation. In  some  instances  I  have  been  able  to  correct  that  and  have 
the  hardware  merchant  return  the  12  and  14  mesh  wire  and  carry 
only  16  mesh,  so  when  the  farmer  comes  in  to  buy  he  will  get  what 
he  needs. 

Mr.  BiaERS.  I  know  there  is  going  to  be  an  educational  campaign 
inaugurated  to  reach  the  hardware  merchant,  and  we  are  going  to 
cooperate  with  you  in  introducing  16-mesh  to  the  hardware  trade. 

Doctor  Carter.  I  would  like  to  ask  one  question.  I  have  nothing 
to  measure  with  here.  The  wire  in  your  heavy  wire  screen  was 
unquestionably  heavier  than  what  I  was  in  the  habit  of  seeing  in 
screens.  Is  not  that  16-mesh  about  the  same  ordinarily  as  the  old 
18-mesh  ? 

Mr.  Beers.  Practically ;  a  fraction  larger. 

Doctor  Carter.  Now,  there  i^  one  thing;  the  finer  the  mesh  the 
more  mosquitoes  it  excludes.  The  stegomyia  mosquito  can  go 
through  the  old  16-mesh  a  little,  not  much.  On  the  other  hand,  the 
coarser  the  mesh  that  you  can  afford  to  use  the  better  it  is,  because 
it  does  not  keep  out  air.  The  trouble  has  been  the  complaint  of 
keeping  out  air,  and  I  expect  for  Anopheles — ^that  is,  for  malaria 
control — your  14-mesh  very  likely  is  the  old  16-mesh.  The  wire  that 
I  have  just  handled  there  is  16  meshes  to  the  inch ;  has  a  mesh  appar- 
ently no  greater  than  the  old  18-mesh  you  mention.  Have  you  anv  14- 
mesh? 


110  CONFERENCE  OF   MALARIA  FIELD  WORKERS. 

Mr.  Beers.  There  is  a  piece  of  14-mesh  copper  that  was  in  use  some 

14  years  taken  from  a  screen  at  Ocean  City.  [Indicating.]  Here  is 
a  letter  from  a  man  that  has  had  it.  He  says  that  has  been  used  con- 
stantly on  a  second-floor  window,  southern  exposure,  and  has  been 
used  some  of  the  time  winter  and  summer. 

Mr.  Le  Prince.  We  should  like  to  know  the  locality  of  that  place 
you  mentioned. 

Mr.  Beers.  Ocean  City.  It  is  a  small  place  on  the  coast,  south  of 
Atlantic  City,  N.  J. 

Mr.  Le  Prince,  I  am  sure  everybody  here  would  like  to  know  the 
extent  of  the  screening  industry ;  how  much  is  sold  each  year. 

Mr.  Beers.  Of  course  there  are  no  statistics  about  that,  but  in  a 
general  way  I  should  say  that  the  public  pays  $25,000,000  for  screen- 
ing in  the  United  States  every  year. 

Mr.  Le  Prince.  Are  there  further  questions  ? 

Mr.  Stromquist.  In  regard  to  putting  this  over  with  hardware 
men,  I  think  that  will  be  entirely  possible,  for  I  know  that  in  Mem- 
phis you  can  not  buy  anything  but  16-mesh.  I  tried  to  get  samples 
of  12  or  14  mesh,  and  I  haven't  been  able  to  find  it  in  town. 

Mr.  Beers.  There  is  an  ordinance  in  Memphis  that  prohibits  the 
sale  of  any  but  16-mesh.  I  was  talking  to  a  hardware  man  last 
spring,  and  he  said  he  had  to  sell  his  12  and  14  mesh  outside  of  the 
State. 

Mr.  Le  Prince.  That  was  in  the  State  of  Tennessee? 

Mr.  Beers.  Yes,  sir.    In  Arkansas ;  he  said  he  sold  it  over  the  river. 

Doctor  Carter.  What  is  the  cost  of  the  16,  heavy  ? 

Mr.  Beers.  Well,  the  16,  heavy,  would  reach  the  public  at  about 

15  cents  a  square  foot,  and  the  regular  grade  I  should  say  could  be 
sold  for  8  or  9  cents  by  the  roll. 

Mr.  Le  Prince.  Any  further  questions? 

Mr.  Stromquist.  The  galvanized  cloth  screen  was  selling  in  Mem- 
phis last  year  for  about  5  cents. 
Mr.  Le  Prince.  We  will  adjourn  until  2  o'clock. 

Afternoon  session,  November  16,  1921. 

Mr.  Lb  Prince.  The  first  paper  on  the  afternoon  program  will  be 
*' Fish-control  observations,"  by  the  State  sanitary  engineer  of 
Georgia,  Mr.  H.  C.  Woodfall.  Mr.  Woodfall  is  absent  and  has  asked 
Mr.  Foster  to  read  that  paper. 

Mr.  Foster.  Mr.  Woodfall  told  me  that  he  regretted  his  inability 
to  attend  and  thereby  be  able  to  meet  you  gentlemen  whom  he  has 
known  so  well  before,  and  he  further  told  me  to  tell  you  that  his 
heart  was  with  you  and  he  hoped  to  be  with  you  at  a  future  time; 
that  unfortunately  at  this  time  the  state  of  the  budget  of  the  Georgia 
State  board  of  health  forbade  his  attendance.     [Reading :] 


MOSQUITO  CONTROL  BY  MEANS  OF  SMALL  FISH  AND 
METHODS  EMPLOYED  FOR  THEIR  MULTIPLICATION. 


H.    C.    WoODFAIiL, 

Chief  Sanitary  Engineer^  Georgia  State  Board  of  Health, 

I  wish  to  give  a  brief  account  of  fish-control  work  at  a  small  pond, 
located  just  outside  the  town  of  Warwick,  Ga. : 

This  pond  is  formed  by  the  erecting  of  a  dam  for  milling  pur- 
poses. A  number  of  years  ago  a  pond  existed  in  this  spot,  which  pond 
had  been  abandoned  and  the  dam,  through  lack  of  attention,  washed 
away  and  was  again  erected  so  flooding  an  area  of  about  17  acres. 

Warwick  is  a  small  town  in  southern  Georgia,  having  a  popula- 
tion of  274,  and  is  wholly  a  lumber  and  agricultural  community.  It 
was  reported  that  previous  to  the  erecting  of  this  milldam  the 
second  time,  Warwick  had  very  little  marlaria,  which  increased 
rapidly  after  the  dam  was  erected. 

Surveys,  made  by  the  State  board  of  health,  showed  that  malaria 
was  always  very  prevalent  in  this  community  and  that  it  was  doubt- 
ful whether  a  very  marked  increase  in  malaria  had  occurred  after 
erection  of  the  dam.  There  was  also  presented  for  thought  the 
question  as  to  whether  the  fear  of  the  pond  was  due  simply  to  the 
imagination  of  certain  individuals  living  in  this  town. 

Warwick  is  an  incorporated  town,  its  limits  being  a  circle  hav- 
ing a  one-half  mile  radius.  This  brings  the  edge  of  the  incorpora- 
tion within  a  short  distance  of  the  upper  end  of  the  pond.  Previous 
to  January,  1920,  certain  people  of  Warwick  took  an  injunction  out 
against  Mr.  Williams,  owner  of  the  pond,  who  was  tried  on  January 
3,  1920.  The  decision  of  the  court  is  here  inserted  as  a  matter  of 
interest  to  others  who  may  have  such  a  situation  to  deal  with. 


R.  A.  Posey  et  al. 

V. 

H.  R.  Williams  kt  al. 


Copy  of  judgment. 


Petition  for  injunction,  etc.    Crisp,  Superior  Court. 


The  above-stated  case,  (he  same  being  application  for  permanent  restraining 
order,  seeking  to  restrain  the  defendants,  their  agents,  servants  and  employees, 
and  aU  persons  under  or  for  them,  from  erecting  a  mlUdam  and  creating  a  mlU 
pond  at  the  site  of  the  old  Hunt  mill  on  Mill  Branch,  in  Worth  County,  Ga.,  and 
there  doing  anything  toward  establisliing  and  maintaining  said  mill  pond,  came 
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on  to  be  heard  before  me  at  Cordele,  Ga.,  pursuant  to  previous  order  of  the  court, 
on  Saturday,  the  3d  day  of  January,  1920,  and  the  same  was  heard  upon  affi- 
davits and  documentary  evidence  submitted  by  both  sides. 

Now,  after  consideration  of  the  same,  and  the  arguments  of  counsel,  It  is 
considered,  ordered,  and  adjudged  by  the  court  that,  until  further  order  of  tfat 
court,  the  restraining  order  heretofore  granted  in  this  case  on  the  15th  day  of 
December,  1919,  be,  and  the  same  Is  hereby,  revoked,  and  the  restraining  order 
prayed  for  is  denied,  upon  condition  that  the  defendants,  before  completion  of 
the  milldam  and  mill  house  complained  of,  cause  to  be  removed  from  the  slopes 
of  the  embankments  of  Mill  Branch  above  such  milldam  all  grass,  weeds,  moss, 
and  shrubbery  that  would  prevent  the  free  movement  of  minnows,  fish,  etc.,  in 
the  shallow  water  on  what  will  be  the  edges  of  such  mill  pond  when  the  water 
is  raised  to  the  full  height  permitted  by  such  milldam,  and  shall  also  cause  to 
be  removed  all  tree  tops  and  logs  that  will  not  be  covered  by  the  waters  of  such 
pond  when  raised  to  the  height  permitted  by  such  milldam. 

It  Ui  further  ordered  by  the  court  should  this  case  for  any  reason  not  be 
tried  at  or  by  the  trial  term  thereof,  and  such  failure  to  try  be  brought  about  by 
the  defendants,  that  then  the  petitioners  may  have  leave  to  renew  their  appUca- 
tion  for  interlocutory  restraining  order  as  prayed  for. 

Let  this  order  be  entered  on  the  minutes. 

At  chambers,  Fitzgerald,  Ga.,  January ,  1920. 


«/.  o.  O.  C  V. 

On  July  23,  1920,  the  State  board  of  health  made  an  inspection  at 
Warwick  to  determine  whether  this  pond  was  responsible  for  the 
malaria  prevalence  in  Warwick,  and  further,  whether  the  decision 
handed  down  by  the  court  had  been  obej^ed.  It  was  also  further 
desired  to  find  out  whether  there  were  not  certain  breeding  areas  in 
the  town  which  might  have  been  responsible  for  this  condition.  At 
this  time  it  was  found  that  very  little  breeding  was  occurring  in  the 
pond  and  that  certain  work  had  been  done  relative  to  clearing  the 
edges. 

In  the  very  center  of  the  town  itself  a  ditch  was  found  with 
Anopheles  mosquitoes  breeding  heavily.  It  was  reported  by  the 
people  that  this  ditch  never  held  water  longer  than  two  days,  and  yet 
Anopheles  were  found  that  were  seven  and  eight  days  old.  Directlj 
adjacent  to  this  ditch  in  a  barn  numerous  Anopheles  qtuidrimaculatus 
were  found. 

Between  this  ditch  and  the  pond  was  one  other  ditch,  which  at 
this  time  contained  numerous  half-gi'own  Anopheles  larvae.  All 
barns  and  other  sheds  were  inspected  between  the  town  and  the 
pond  for  adult  mosquitoes,  and  in  no  case  were  any  found.  It  was 
concluded  at  this  time  that  ditches  located  in  the  town  were  re- 
sponsible for  the  malaria  prevalence  and  not  the  pond  itself.  After 
this  inspection  it  was  recommended  that  this  pond  be  well  cleared  and 
that  it  be  heavily  stocked  with  Gambusia.  A  representative  of  the 
State  board  of  health  and  the  owner  of  the  pond  went  to  Savannah 
and  brought  about  2,000  Gambusia  to  this  pond. 
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In  March,  1921,  an  inspection  was  made,  and  it  was  noticed  at  that 
time  that  the  Gambusia  were  very  plentiful  along  the  edges  of  the 
pond.  Eighty-six  dippings  were  taken  in  the  most  likely  breeding 
places  around  75  per  cent  of  the  shore  line  of  the  pond.  Eighty-five 
of  these  dippings  showed  no  mosquito  breeding  whatever,  while  one 
dipping  showed  one  Culex  pupa.  The  branch,  which  feeds  this  pond 
and  which  was  breeding  heavily  a  year  ago,  was  at  this  time  100  per 
cent  under  fish  control.  The  ditch  which  had  been  breeding  so  heavily 
in  the  town  had  been  reditched  and  drained  and  was  dry  at  this  time. 
One  female  Anopheles  punctipemus  was  found  in  a  cow  shed,  which 
at  previous  date  had  shown  an  enormous  amount  of  quadrimacu- 
lotus. 

On  June  29,  1921,  a  second  survey  was  made,  and  along  the  sides 
of  the  pond  there  was  almost  no  breeding.  No  adult  larvae  were 
found.  Along  the  dam  very  heavy  breeding  was  found  both  of 
Culex  and  Anopheles  mosquitoes.  No  Gambusia  were  found  in  this 
locality  of  the  pond,  due  to  the  fact  that  the  waters  along  the  dam 
oifered  no  protection  to  the  Gambusia  and  they  were  easily  attacked 
by  the  larger  fish. 

On  July  6,  1921,  after  the  heavy  breeding  had  been  found  along 
the  dam,  it  was  thought  best  to  try  to  eradicate  the  larger  fish  in  the 
pond,  so  with  the  cooperation  of  an  assistant  sanitary  engineer  of 
the  United  States  Public  Health  Service  work  was  carried  out,  as  is 
described  in  his  letter  now  quoted. 

On  Thursday,  the  7th  of  July,  the  matter  of  reduction  of  large  fish  in  the 
pond  near  Warwick  was  under  way  as  by  means  hereinafter  described,  and 
other  work  was  done  as  had  been  directed  in  your  letter  to  Mr.  Williams. 

Elarly  on  the  morning  of  the  7th  Mr.  Williams  carried  a  force  of  a  foreman  and 
about  15  laborers  to  the  pond  (pond  had  been  drained  quite  low  by  the  opening 
of  the  gates  on  the  night  before)  and  he  had  the  margin  of  the  pond  cleared  for 
a  strip  of  average  width  40  feet  of  all  small-bush  growth  and  he  had  logs  re- 
moved on  such  strip.  On  the  north  side  of  pond,  at  about  mid  length,  there  was 
a  coUection  of  about  five  trees  recently  uprooted  and  fallen  into  pond,  yet  green, 
and  they  being  such  a  great  difficulty  he  said  that  he  proposed  to  leave  level  low 
and  let  trees  dry  before  burning  all  he  could  of  the  "  lop  "  of  them  and  then 
would  remove  them.  The  clearing  was  as  well  done  as  it  seemed  **  practical " 
to  require  it  He  used  dynamite  in  deeper  water  and  put  Into  creek  several 
hundred  pounds  of  lime  at  the  road.  Then  he  put  in  a  mixed  force  of  negroes 
in  his  employ  and  let  a  dozen  or  more  white  men  go  into  stream  and  pools 
and  collect  fish.  They  so  "  grabbed  '*  the  route  and  took  many  fish,  probably 
250  to  300  pounds  of  fish  of  all  sorts  were  taken,  but  not  a  few  were  catfish  and 
suckers.   Many  perch  were  taken  and  some  bass  and  pike. 

The  job  was  very  repressive  of  large  fish  in  general,  but  to  do  much  good 
would  have  to  be  repeated  annually,  which  he  said  he  would  do.  I  fear  that 
practicaUy  no  Gambusia  survived  in  the  pond  area.  There  were  such  in  the 
branch  above  the  pond  after  the  liming,  but  I  think  that  only  those  survived. 

It  would  be  in  order  that  some  one  see  the  pond  two  weeks  hence  to  deter- 
mine whether  enough  Gambusia  are  then  present  in  pond  to  serve  to  any 
purpose. 
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Williams  does  not  wish  to  do  away  with  all  big  fish,  at  any  rate  did  not  wish 
to  use  poison  beyond  a  stupefying  ordinary  lime.  He  made  a  good  catch  of 
bfg  fish  and  says  he  will  do  so  each  year.    His  clearing  was  very  good. 

Thereafter  and  on  date  August  3,  1921,  a  trip  of  inspection  was 
made  by  the  State  sanitary  engineer.  Observations  as  from  such 
inspection  are  better  made  known  by  means  of  the  following  report 
addressed  to  the  commissioner  of  health  of  the  State  of  Georgia,  the 
same  bearing  date  August  15, 1921 : 

The  inspection  of  this  pond  covered  the  same  general  outline  as  was  taken 
at  the  time  inspection  was  made  and  report  written  on  June  29;  that  is,  the 
pond  was  divided  into  three  sections.  Section  1  extending  from  the  dam  along 
the  side  of  the  pond  adjacent  to  the  roadway,  section  2  extending  along  the 
foot  of  the  dam  and  section  3  extending  from  the  dam  back  along  the  other 
side  of  the  pond.    The  results  of  this  survey  showed  the  following : 

Genebai.. 

At  the  time  of  this  survey  the  mayor  and  other  citizens  of  Warwick  inter- 
ested in  the  malaria  problem,  with  Mr.  H.  R.  Williams,  owner  of  the  pond;  Mr. 
J.  G,  Foster,  of  the  United  States  Public  Health  Service ;  and  myself,  represent- 
ing the  State  board  of  health,  made  a  very  careful  inspection  of  this  pond  to 
determine  the  relation  this  pond  might  have  at  this  time  on  the  malaria 
Incidence  in  and  about  Warwick. 

On  July  7  Mr.  Foster  and  Mr.  Williams  lowered  the  water  level  in  the  pond, 
drawing  all  the  water  from  the  pond  that  could  be  drawn  through  the  existing 
gates.  After  this  was  done  all  the  game  fish  were  caught,  as  far  as  possible, 
which  amounted  to  about  400  to  500  pounds.  All  Gambusla  caught  were  pot 
back  into  the  water  again.  On  the  inspection  in  July  a  very  heavy  growth 
of  chara  grass  completely  covered  the  cleared  end  of  the  pond.  On  August  3 
this  grass  had  wholly  disappeared,  and  it  is  believed  that  the  lowering  of  the 
water  in  July  killed  this  grass,  which  formed  masses  upon  the  raising  of  the 
water  and  floated  out  through  the  sluice  gate. 

On  August  3  it  was  noticed  that  Mr.  Williams  had  done  an  immense  amount 
of  work  around  this  pond,  following  out  the  recommendations  that  were  made 
by  the  State  board  of  health.  The  shore  line  had  been  well  cleared  around  the 
total  edges  of  the  pond,  which  clearing  had  beeen  carried  beyond  the  dead 
waters  of  the  pond  up  the  feeding  branch  to  the  Warwick-Cordele  Road.  Just 
previous  to  the  inspection  on  August  3  a  heavy  wind  swept  through  that 
locality,  blowing  into  the  pond  several  large  trees.  These  trees  are  to  be 
pulled  out  and  left  on  the  banks  of  the  high-water  line  of  the  pond.  It  was 
further  noticed  at  this  time  that  the  Gambusla  were  very  plentiful  and  very 
few  game  fish  were  noticed.  On  inspection  in  July  no  Gambusla  were  seeo 
along  the  foot  of  the  dam,  while  in  August,  after  probably  over  80  per  cent 
of  the  game  fish  had  been  removed,  the  Gambusla  were  plentiful  along  the 
foot  of  the  dam. 

Section  1. — ^Along  this  section  27  dippings  were  taken,  and  only  9  dippings 
showed  mosquito  larvce,  which  in  the  majority  of  cases  were  Culex.  No  pup« 
were  found  along  this  edge.  All  of  the  larvie  which  were  in  this  section  were 
small  size,  showing  that  along  this  edge  the  fish  were  doing  very  effective 
work,  and  probably  very  few  adult  mosquitoes  were  getting  away. 

Section  2. — Fifty-five  dippings  were  taken  in  this  section ;  that  is,  along  the 
foot  of  the  dam.  In  June  this  area  showed  very  heavy  breeding  of  both 
Anopheles  and  Culex  mosquitoes.    At  this  time  26  of  the  55  dippings  showed 
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negative,  21  showed  an  average  of  1  Anoph^es  larva  per  dipping,  12  dippings 
showed  1  Culex  larvae  each.  All  of  the  larvte  found  at  this  time  along  the  dam 
site  were  very  small,  which  showed  that  the  fish  were  very  active,  and  it  is 
very  improbable  that  any  adult  mosquitoes  were  getting  away  from  this  edge. 
Section  5. — Forty-eight  dippings  were  taken  along  this  section,  and  only  3 
out  of  the  48  showed  any  larvfe  whatever.  Fish  were  very  active  along  this 
edge,  being  noticed  by  the  hundreds. 

CONCLUSION. 

From  this  survey  made  on  August  3,  I  believe  Mr.  Williams  has  done  every- 
thing in  his  power  to  stop  mosquito  breeding  within  his  pond.  The  inspection 
on  this  date  showed  that  the  pond  is  as  near  under  fish  control  as  any  pond 
can  be,  and  it  is  believed  that  this  pond  has  no  effect  whatever  on.  any  malaria 
that  might  exist  within  the  town  of  Warwick  or  the  surrounding  territory. 
I  believe  that  if  Mr.  Williams  will  once  a  year  draw  off  all  water  passed  from 
the  pond  and  catch  all  the  game  fish  possible,  and,  further,  do  a  small  amount 
of  clearing,  that  this  pond  will  be  a  benefit  to  the  town  of  Warwick  rather 
than  a  pond  causing  a  nuisance  and  sickness  amongst  the  citizens. 

I  believe  that  the  State  board  of  health  has  done  everything  in  its  power 
to  get  this  pond  so  that  it  is  not  a  health  nuisance,  and  I  believe  the  result 
anticipated  has  been  obtained. 

Due  to  the  fact  that  Worth  County  has  a  very  efficient  whole-time  county 
health  officer,  I  believe  that  in  the  future  surveys  and  follow-up  work  should 
be  carried  on  from  his  office,  and  at  any  time  he  finds  anything  that  may  be 
favorable  to  the  producing  of  malaria  mosquitoes  he  should  get  in  communica- 
tion with  Mr.  Williams  or  the  State  board  of  health,  and  I  believe  the  cause  can 
be  readily  eliminated.  Further,  due  to  the  fact  that  the  State  board  of  health 
is  very  much  interested  in  the  control  of  malaria,  and  especially  in  fish  control 
in  ponds,  I  believe  we  should  make,  through  this  division,  an  inspection  of  the 
pond  twice  a  year. 

Discussion. 

Mr.  Le  Prince.  Mr.  Hildebrand  will  give  us  a  talk  on  fish  control. 

Mr.  Hru>EBRAND.  Mr.  Chairman  and  gentlemen,  there  is  one  point 
in  the  paper  just  read  that  seems  to  be  of  special  interest.  I  refer 
to  the  statement  relating  to  the  absence  of  wiggle  tails  in  the  deeper 
water.  I  was  much  surprised  that  when  some  of  the  game  fish  were 
removed  the  Gambusia  did  go  into  the  deeper  parts  of  the  pond.  My 
observation  has  been  that  even  if  there  are  no  game  fish  present  that 
Gambusia  usually  will  not  enter  the  deeper  waters.  They  like  the 
shallow  places,  and  in  ponds  in  the  localities  where  I  made  observations 
we  had  some  trouble  getting  them  to  enter  the  deeper  water.  This 
probably  is  one  of  the  things  the  big  fish,  by  many  years  of  policing, 
have  taught  them — i.  e.,  by  destroying  or  driving  back  those  that 
venture  into  deep  water.  This  keeps  the  little  fish  where  they  really 
belong,  and  even  if  the  big  fish  are  removed  from  a  body  of  water 
the  minnows  still  mostly  stay  in  the  shallow  waters.  Mr.  Chairman, 
do  you  wish  me  to  discuss  my  work  of  the  past  summer  ? 

Mr.  Lb  Prince.  Decidedly. 
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Mr.  HiLDEBRAND.  I  shall  endeavor  to  give  you  only  a  brief  outline 
of  some  of  the  things  which  I  tried  to  do.  Some  of  the  experiments 
produced  positive  results  and  others,  of  course,  were  negative. 

The  first  point  that  I  may  mention  is  a  study  of  the  death  ratio  of 
the  sexes  of  Gambusia  in  transportation.  It  may  be  of  interest  to 
state  that  the  male  appears  to  be  the  weaker  sex,  as  proportionately 
a  greater  number  of  males  than  females  were  lost  in  transportation. 
Of  1,224  males  held  in  confinement  from  one-half  to  seven  hours 
in  transportation,  337  died,  while  out  of  3,935  females  contained  in 
the  same  lots  730  died.  The  percentage  of  deaths  among  the  males, 
therefore,  was  9  per  cent  greater. 

I  have  been  asked  by  one  of  the  field  men  to  offer  some  suggestions 
for  transportation  of  top  minnows.  It  is  extremely  difficult  to  lay 
down  fast  rules,  as  methods  that  work  satisfactorily  in  one  instance 
may  not  work  in  another,  for  the  weather  and  water  conditions  con- 
stantly vary.  I  prefer  to  use  large-mouth  vessels  rather  than  the 
commonly  used  milk  can,  as  it  seems  important  to  have  as  much  of 
the  surface  of  the  water  come  in  contact  with  the  air  as  possible  for 
the  absorption  of  oxygen.  I  have  used  lard  cans  and  lard  tubs  with 
success.  The  wooden  tubs  gave  the  best  results  when  no  insulation 
was  used.  If,  however,  the  tin  cans  are  covered  externally  with  a  wet 
jacket  of  burlap  or  other  suitable  cloth,  they  are  equally  as  service- 
able. If  the  fish  are  to  be  transported  a  long  distance  during  warm 
weather,  it  is  advisable  to  place  the  containers  in  a  box  or  crate,  sur- 
rounding the  cans  with  wet  packing,  such  as  excelsior,  hay,  or  other 
suitable  material,  in  addition  to  the  wet  jacket. 

The  number  of  fish  that  may  be  transported  in  a  container  of  a 
given  size  must  be  determined  by  the  temperature  and  the  length  of 
time  the  fish  are  to  be  held  in  confinement.  During  cool  weather  a 
much  larger  number  of  minnows  can  be  successfully  shipped  in  a 
container  of  a  certain  size  than  may  be  handled  in  the  same  con- 
tainer during  hot  weather.  When  the  weather  is  cool  from  200  to 
300  minnows  may  be  safely  shipped  in  a  60-pound  lard  can,  providing 
that  they  are  not  held  over  12  to  24  hours,  but  In  warm  weather  the 
number  will  have  to  be  reduced  to  about  75  or  even  to  50.  Allow  me 
to  suggest  that  whenever  you  have  minnows  to  transfer  and  can 
possibly  do  so,  do  it  early  in  the  morning  or  on  a  cool  day. 

Recently  I  undertook  some  experimental  work  in  feeding  Gambusia 
at  night.  The  purpose  of  the  experiment  was  to  determine  whether 
or  not  the  minnows  work  at  night.  It  was  found  that  the  working 
day  for  Gambusia  is  necessarily  limited  to  about  12  hours,  for  they 
can  not  find  the  wiggle  tails  at  night.  The  fish  in  the  exhibition 
hall  are  some  that  were  in  captivity  all  summer  and  they  are  well 
trained,  but  they  can  not  find  the  wiggle  tails  in  the  dark.  They 
work  by  the  electric  light,  but  if  the  light  is  turned  out  and  mosquito 
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larvae  are  introduced  they  are  not  consumed  until  the  light  is  again 
turned  on. 

A  test  was  made  of  the  possibility  of  overstocking  a  pond  with 
Gambusia  in  which  unsatisfactory  mosquito  control  prevailed  be- 
cause of  the  presence  of  vegetation  that  furnished  protection  for 
the  larvae  against  the  fish  already  present.  A  pond  about  one- fourth 
acre  in  extent,  which  appeared  to  be  well  stocked  with  minnows,  but 
'which  contained  a  marginal  growth  of  "  silver-leaf  grass  "  {Hyrochloa 
oarolinen^is)  and  a  dense  bottom  growth  of  Chora  fragilia  and 
Potomageton  diversifolius  was  selected.  The  Potomageton,  espe- 
cially during  the  later  part  of  the  summer,  came  to  the  surface  and 
provided  excellent  protection  for  wiggle-tails.  The  location  of  the 
pond  was  such  that  heavy  mosquito  production  might  reasonably  be 
expected,  for  it  was  situated  in  a  pasture  where  cattle  were  present 
•day  and  night.  A  pigpen  was  only  a  few  hundred  yards  away,  and 
a  short  distance  beyond  the  pigpen  were  several  huts  occupied  by 
negroes.  It  therefore  is  evident  from  the  types  of  vegetation  present 
and  the  proximity  of  the  pond  to  an  easily  available  blood  supply 
that  heavy  mosquito  breeding  quite  .certainly  took  place  and  that  the 
control  of  production  by  the  use  of  fish  was  difficult.  If,  however, 
bj  the  further  introduction  of  many  Gambusia  the  competition  for 
food  for  the  fish  could  be  so  increased  that  the  larvae  and  pupae  hiding 
among  the  plants  would  be  sought  out  and  destroyed,  the  experiment 
w^ould  furnish  evidence  that  when  top  minnows  are  sufficiently 
abundant  mosquito  control  could  generally  be  expected.  In  order 
to  obtain  a  check  on  the  effect  of  introducing  more  Gambusia,  a  dam 
was  built  across  the  pond,  dividing  it  into  two  about  equal  parts. 
One  section  was  heavily  stocked  with  Gambusia  and  the  other  left 
as  it  was  for  the  "  control."  After  the  experiment  was  started  and  a 
considerable  number  of  fish  had  been  added  to  one  section  the  dam 
broke,  permitting  the  fish  to  distribute  themselves  at  will  over  both 
sections.  This  no  doubt  had  an  effect  on  the  final  results.  The  dam 
was  rebuilt  and  approximately  18,000  Gambusia  were  added  to  one 
of  the  divisions.  Complete  mosquito  control  was  not  obtained,  but 
30  dips,  made  each  week  at  definitely  marked  stations  in  each  divi- 
sion of  the  pond,  constantly  yielded  fewer  immature  mosquitoes  from 
the  section  in  which  the  concentration  of  minnows  had  taken  place. 
The  apparent  reduction  for  all  mosquitoes,  for  the  period  beginning 
August  9  and  ending  November  9,  was  30  per  cent.  For  Anopheles 
the  reduction  was  IS-f-  per  cent,  and  for  all  other  mosquitoes  it  was 
46-}-  per  cent. 

An  attempt  to  determine  the  proportion  of  wiggle-tails  found  where 
top  minnows  are  present,  which  permanently  escape  the  fish  and 
reach  the  winged  stage  was  made.  This  is  important  to  know  but 
obviously  difficult  to  determine.    I  used  a  crude  apparatus,  but  it  was 
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in  part  successful.  A  jBoating  trap,  built  of  laths  over  which  cheese 
cloth  was  stretched,  was  constructed.  This  trap,  or  canopy,  covered 
approximately  40  square  feet  of  water  surface.  It  was  light  in  weight 
and  the  lath  frame  nowhere  sank  over  an  inch  or  an  inch  and  a  half 
below  the  surface  of  the  water.  This  permitted  the  fish  to  go  back 
and  forth  under  the  net  without  much  of  an  obstruction.  The  mos- 
quitoes which  emerged  from  the  aquatic  stages,  however,  could  not 
get  away.  A  resting  place  for  them  was  made  by  hanging  a  small 
black  box  inside  of  the  trap  in  which,  or  on  which,  the  mosquitoes 
were  captured  with  the  chloroform  tube.  Tlie  net  always  was  placed 
over  an  area  where  wiggle-tails  were  most  common.  In  other  words, 
the  particular  area  of  a  pond  where  the  heaviest  mosquito  production 
in  the  presence  of  the  minnows  appeared  to  be  taking  place  was 
selected  and  .covered  with  the  net.  The  net  was  visited  daily  and  the 
mosquitoes  which  had  hatched  underneath  it  were  removed.  This 
experiment  was  started  on  July  30  and  it  was  discontinued  on  No- 
vember 5.  By  actual  count  30  Anopheles  and  50  other  mosquitoes  were 
taken  out  and  8  mosquitoes  escaped  from  the  net  before  a  determina- 
tion as  to  whether  they  were  Anopheline  or  Culecine  mosquitoes  was 
made.  A  comparatively  small  number,  judging  from  the  rather  nu- 
merous wiggle-tails  which  were  present  in  the  area  covered,  therefore 
appear  to  have  escaped  the  fish.  The  experiment  indicates  that  a 
considerable  thinning  out  of  larvae  took  place  in  the  covered  areas 
through  the  vigilance  of  the  fish. 

Incidentally  I  learned  from  this  experiment  that  mosquito  larvae 
migrate  from  one  section  of  a  pond  to  another.  You  probably  have 
long  ago  known  this,  but  it  was  new  to  me.  When  we  covered  a  cer- 
tain area  of  a  pond  with  the  net,  making  it  inaccessible  to  the  oviposit- 
ing mosquitoes,  it  was  expected  that  the  larvae  present  in  the  vegeta- 
tion at  the  time  would  in  part  be  destroyed  by  the  minnows  and  in 
part  hatch  out,  and  that  in  due  course  of  time  no  wiggle-tails  would 
remain  in  that  particular  area.  The  net,  however,  was  left  in  one  place 
for  over  a  month,  adult  mosquitoes  were  removed  from  time  to  time, 
as  described,  yet  the  wiggle-tails  appeared  to  be  as  common  as  ever. 

Mr.  Le  Prince.  Will  you  go  into  that  a  little  more  in  detail?  Do 
you  mean  they  go  underneath  from  outside? 

Mr.  HiLDEBRAND.  Exactly.  It,  of  course,  was  necessary  to  lift  the 
net  occasionally  to  dry  it,  but  this  always  was  done  in  the  daytime. 

Mr.  Le  Prince.  I  understand  the  net  was  put  out  every  night,  but 
was  the  net  in  a  fixed  place  ?  What  I  want  you  to  explain  is  how  the 
larvite  got  under  the  net. 

Mr.  HiLDEBRAND.  The  net  was  held  in  a  fixed  place  by  stakes,  one 
at  each  corner.  The  larvae  either  had  to  migrate  to  the  area  in  the 
daytime  when  the  net  was  removed  for  drying  or  they  had  to  enter 
by  passing  under  the  laths  of  the  net  at  night. 
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Mr.  Le  Prince.  The  slats  were  underneath  the  surface? 

Mr.  HiLDEBRAND.  Yes,  they  were  froixi  about  half  an  inch  to  an  inch 
and  a  half  below  the  surface.  During  the  days  when  the  net  was 
taken  up  to  dry  there  of  course  was  no  obstruction  present. 

The  experiments  which  served  to  cast  the  most  light  upon  the 
problem  of  the  effectiveness  of  Gambusia  as  an  agent  for  the  control 
of  the  mosquito  probably  constitute  the  most  important  part  of  the 
summer's  work.  In  these  experiments  all  fish  were  killed  through 
the  application  of  copper  sulphate,  in  certain  ponds  that  had  been 
under  observation  for  some  time.  I  therefore  knew  approximately 
what  degree  of  control  prevailed.  Similar  ponds  near  or  alongside 
the  former,  which  also  had  been  inspected  previously,  were  let  un- 
disturbed and  served  as  a  "control."  The  amount  of  copper  sul- 
phate necessary  to  kill  most  fish  is  given  in  the  Twenty-second  Bien- 
nial fieport  of  the  State  Fish  and  Game  Commissioner  of  the  State 
of  Vermont,  1914,  pages  74  to  76,  as  12  pounds  to  a  million  gallons  of 
water,  but  the  author  states  that  20  to  30  pounds  of  the  chemical  per 
million  gallons  of  water  is  probably  a  safer  solution  to  use,  as  one 
can  not  know  all  the  variations  in  depth  in  a  body  of  water  nor  the 
spring  holes  which  may  be  present.  I  found  that  it  was  necessary  to 
use  even  more  than  30  pounds  of  copper  sulphate  per  million  gallons 
of  water  to  get  the  desired  results. 

We  have  been  told  that  fish  and  frogs  rain  out  of  the  skies.  I 
almost  came  to  the  conclusion  that  it  rained  Gambusia  several  times 
during  the  past  summer,  for  I  had  an  immense  amount  of  trouble  in 
keeping  the  fish  out  of  the  waters  in  which  they  supposedly  had  been 
killed.  In  a  few  instances  no  top  minnows  were  seen  for  a  week  or 
longer  after  the  application  of  the  chemical,  and  then  suddenly  they 
reappeared.  In  two  different  ponds  three  applications  of  copper  sul- 
phate were  made  without  permanently  eliminating  all  minnows. 
In  other  ponds  one  application  was  sufficient.  It,  of  course,  is  possible 
that  an  underground  passageway  was  used  by  the  minnows  in  some  of 
the  instances.  Another  possibility  is  that  the  ponds  contained 
springs,  or  "  boils,"  over  which  the  fish  hovered  and  thus  escaped  the 
poisonous  chemical.  Gambusia,  however,  was  the  only  fish  which  was 
noticed  in  any  of  the  ponds  treated  after  the  first  application  of  the 
chemical. 

The  results  obtained  from  these  experiments  are  very  interesting. 
Ponds  which  had  various  types  of  vegetation  were  selected  with  the 
view  of  determining  which  types  were  the  most  favorable  for  mos- 
quito production.  One  hundred  per  cent  mosquito  control  did  not 
prevail  throughout  the  season  in  any  of  the  ponds  used  for  the  "  con- 
trol," but  mosquito  production  was  evidently  kept  quite  low.  On  the 
other  hand,  a  surprisingly  heavy  mosquito  production  took  place — a 
much  more  prolific  production  than  I  had  anticipated — in  the  ponds 
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in  which  the  fish  had  been  killed.  Weekly  dippings  were  made  at 
definitely  marked  stations  In  each  pond.  I  will  give  you  the  figures 
of  the  catches  made  during  a  few  of  the  weekly  dippings.  These  fig- 
ures will  aid  in  showing  the  difference  in  the  rate  of  mosquito  pro- 
duction which  was  taking  place  in  the  treated  ponds  and  in  the  un- 
treated ones.  On  September  17,  in  24  dips,  in  one  of  the  copper  sul- 
phate treated  ponds,  146  Anopheles  larvae  and  pupae  and  164  larvae  and 
pupa)  of  other  mosquitoes  were  taken.  The  control  pond,  in  an  equal 
number  of  dips,  yielded  23  Anopheles  and  16  other  mosquitoes.  On 
October  1,  in  the  same  pair  of  ponds  and  in  the  same  number  of  dips, 
149  Anopheles  and  385  other  mosquitoes  were  taken  in  the  treated 
pond  and  29  Anopheles  and  34  other  mosquitoes  in  the  control. 
Eight  times  as  many  immature  mosquitoes  were  taken  in  the  treated 
pond  as  in  the  control  during  the  period  extending  from  August 
27  to  October  1.  For  this  experiment  a  pond  supporting  a  rather 
dense  growth  of  Myriophyllum  was  selected.  It  was  divided  into  two 
sections  and  the  part  containing  the  most  and  best  protection  for 
mosquito  larvae  was  left  for  the  fish  to  control.  Complete  mosquito 
control,  because  of  the  presence  of  the  Myriophyllum  in  the  control, 
of  course,  could  not  be  expected.  In  another  pair  of  ponds,  in  which 
fewer  barriers  were  present,  the  treated  pond  yielded  nine  times  as 
many  immature  mosquitoes  as  the  control  in  weekly  dippings  ex- 
tending over  a  period  of  approximately  three  months. 

I  wish  to  mention  two  points  which  are  important  in  making  a 
comparison  of  the  rate  of  mosquito  production  taking  place  in  the 
treated  and  untreated  ponds  by  the  use  of  the  figures  obtained  from 
the  weekly  dippings.  First,  the  dips  were  all  made  where  the  best 
protection  for  wiggletails  was  present.  In  the  control  the  wigglers 
were  not  all  in  the  vegetation  where  the  dips  were  made,  for  they 
could  be  seen  quite  generally  all  over  the  pond,  even  in  open  water. 
Consequently,  a  smaller  number  of  immature  mosquitoes,  in  propor- 
tion to  the  number  actually  present,  was  taken  in  the  treated  ponds 
then  in  the  control.  Second,  it  is  only  reasonable  to  assume  that 
many  of  the  wiggletails  present  in  the  control  ponds  were  destroyed 
by  the  fish  before  the  winged  stage  was  reached,  while  in  the  treated 
ponds,  with  the  chief  enemy,  Gambusia,  removed,  a  relatively  much 
larger  number  arrived  safely  at  the  adult  stage.  The  figures  there- 
fore do  not  give  the  true  status  of  mosquito  production  in  the  pairs 
of  ponds  considered,  yet  they  appear  to  be  of  considerable  help  in 
Arriving  at  a  sane  evaluation  of  Gambusia  as  an  agent  for  the  control 
of  mosquito  production. 

An  attempt  was  made  to  gain  information  concerning  the  effect 
of  removing  vegetation  from  ponds.  A  pond  that  had  a  dense  mar- 
ginal growth  of  "  Silver-leaf  grass,"  Hyrochloa  carolinensis^  which 
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varied  in  width  from  a  few  inches  to  5  or  6  feet,  was  selected  for  the 
experiment.    Certain  sections  of  this  pond  were  cleared  in  a  rough 
-way,  i.  e.,  the  grass  was  only  partly  removed.    This  clearing  was  done 
in  sections  of  15  to  20  feet.    Thereafter  a  similar  section  was  left  un- 
disturbed.   The  cleared  and  uncleared  sections  followed  alternately 
around  the  pond.   We  made  a  rough  job  of  the  clearing,  because  I  had 
noticed  that  mosquito  larvae  were  more  abundant  in  the  scattered 
or  low  grass  than  in  the  dense  and  somewhat  taller  grass.    In  fact, 
it  was  this  observation  that  led  me  to  undertake  the  experiment. 
From  September  7  to  October  14,  181  Anopheline  and  229  Culecine 
larvae  and  pupae  were  taken  in  weekly  dippings  from  the  partially 
cleaned  areas,  while  the  undisturbed  areas  during  the  same  length  of 
time  and  in  an  equal  number  of  weekly  dippings  yielded  only  22 
Anopheline  and  32  Culecine  mosquitoes.    These  results  were  obtained 
from  a  single  experiment  in  which  only  one  type  of  vegetation  oc- 
curred.   I  therefore  do  not  know  that  the  results  are  generally  ap- 
plicable, but  the  difference  brought  about  by  the  partial  removal  of 
the  grass  in  this  instance  apparently  is  great,  and  it  furnishes  a 
warning  that  if  we  undertake  cleaning  that  we  had  better  do  it 
thoroughly. 

I  think  that  many  of  us  have  made  a  mistake  in  assuming,  or 
believing,  that  it  was  the  dense  vegetation  which  could  not  be  readily 
penetrated  by  the  minnows  that  furnished  the  most  effective  protec- 
tion. I  think  that  we  must  modify  this  assumption,  or  belief,  at  least 
with  respect  to  silver-leaf  grass.  It  is  not  the  dense  grass  that 
affords  the  best  protection  for  wiggletails,  as  it  grows  somewhat 
taller,  lifting  many  of  the  blades  above  the  surface  of  the  water,  but 
the  scattered  grass  does  not  appear  to  grow  tall,  and  it  has  many  more 
blades  partly  or  slightly  submerged.  I  think  that  therein  lies  the 
reason  for  the  apparently  large  increase  in  mosquito  production 
brought  about  by  partly  removing  the  grass.  The  grass,  of  course, 
soon  grew  up  again  and  a  noticeable  decline  in  the  number  of  wiggle- 
tails  became  evident.  Thereupon  we  again  removed  some  of  the 
grass  from  the  densest  areas.  On  September  22,  just  before  the 
second  cleaning,  only  17  Anopheline  and  25  Culecine  larvae  were 
taken  in  24  dips  in  the  previously  cleared  areas.  On  September  28, 
a  week  after  the  second  cleaning,  we  took  54  Anopheline  and  91 
Culecine  larvae  and  pupae.  I  repeat  that  these  results  were  obtained 
from  only  a  single  experiment,  conducted  in  a  comparatively  small 
pond,  supporting  only  silver-leaf  grass,  and  that  the  results  are  prob- 
ably not  applicable  to  all  ponds  and  quite  certainly  not  to  all  types 
of  vegetation.  The  matter,  however,  seems  worthy  of  further  inves- 
tigation. The  indications,  at  least  with  respect  to  "  silver-leaf  "  grass, 
are  that  if  cleaning  is  undertaken  it  must  not  only  be  thoroughly 
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done  but  the  operation  must  be  repeated  as  soon  as  the  green  blades 
against  appear  at  the  surface  of  the  water. 

In  conclusion,  I  wish  again  to  refer  to  the  effect  of  the  location 
of  a  pond,  with  respect  to  its  proximity  to  a  blood  supply,  upon  the 
rate  of  mosquito  production.  I  have  already  mentioned  the  rather 
heavy  mosquito  production  which  took  place  in  a  certain  pond  well 
stocked  with  Gambusia,  but  situated  in  a  dairy  pasture,  near  pigpens, 
and  also  near  the  huts  occupied  by  negroes.  This  pond  contained 
less  vegetation  favorable  for  furnishing  effective  hiding  places  for 
the  immature  mosquito  than  certain  ponds  farther  removed  from 
a  supply  of  blood,  but  in  the  latter  very  few  wiggletails  were  found 
in  dippings  made  in  the  most  favorable  places.  The  fish  were  about 
equally  abundant  in  all  of  the  ponds  here  compared.  Also,  no  dif- 
ference with  respect  to  other  foods  for  the  minnows  which  might  have 
caused  them  to  neglect  the  wiggletails  more  in  one  pond  than  in 
the  other  were  detected.  It  furthermore  was  noticed  that  mosquito 
production  was  much  less  prolific,  after  the  fish  were  destroyed  in  a 
body  of  water,  if  this  pond  was  far  removed  from  a  blood  supply 
than  if  the  pond  was  near  a  readily  available  supply  of  blood.  These 
observations  indicate  that  in  accomplishing  mosquito  control  by  the 
use  of  top  minnows  the  location  of  a  body  of  water  with  respect  to  its 
nearness  to  easily  obtainable  blood  is  an  important  factor. 

Mr.  Le  Fringe.  The  next  paper,  ^^  Legal  phases  of  malaria  con- 
trol," will  be  read  by  Mr.  Lathrope,  malaria  division  of  the  State 
Board  of  Health  of  Arkansas. 


LEGAL   PHASES   OF   MALARIA^ONTROL    WORK    IN 

ARKANSAS  CITIES. 


Bandolph  p.  Hamby. 

Mayor  of  Presoott,  Ark, 

The  authority,  if  any,  of  an  Arkansas  municipality  to  place  a  ban 
upon  malaria-carrying  mosquitoes  and  destroy  their  breeding  places 
is  derived  from  the  police  power  to  declare  and  abate  nuisances. 
The  right  of  the  city  to  require  the  draining  of  premises  of  stagnant 
water  is  statutory  (C.  &  M.  Digest,  sec.  7535). 

Among  the  many  erroneous  ideas  prevalent  one  is  that  a  city  by 
ordinance  or  resolution  may  declare  any  and  all  things  objectionable 
to  the  aldermen  to  be  a  nuisance  and  forthwith  abate  same.  A  re- 
view of  the  decisions  of  the  supreme  court  will  reveal  instances 
where  city  aldermen  in  their  zeal  to  rid  their  corporation  of  annoy- 
ances have  overstepped  their  authority  and  have  undertaken  to  call 
that  a  nuisance  which  in  fact  is  not. 

Doubtless  every  layman  who  has  felt  the  sting,  of  the  bee  would 
think  that  any  swarm  of  this  insect  of  the  order  Hymenoptera  and 
superfamily  Apoidse  is  a  nuisance  and  that  the  "city  fathers"  not 
only  have  the  authority,  but  it  is  their  solemn  duty,  to  legislate 
against  the  abode  of  the  bee  in  the  city.  Yet  our  highest  court  has 
said  (Arkadelphia  v.  Clark^  52  Ark.  23)  "neither  the  keeping,  ojvn- 
ing,  or  raising  of  bees  is  in  itself  a  nuisance.  Bees  may  become  a 
nuisance  in  a  city,  but  whether  they  are  so  or  not  is  a  question  to  be 
judicially  determined  in  each  case." 

Recently,  however,  the  same  court  has  upheld  an  ordinance  (Mer- 
rill V,  City  of  Van  Buren,  125  Ark.  254)  declaring  the  running  at 
large  of  chickens  a  nuisance.  Our  able  chief  justice  dissented  from 
that  opinion,  chiefly  on  the  ground  that  the  decision  puts  imre- 
strained  chickens  in  a  class  with  a  jackass.  As  far  back  as  1901  (Ex 
parte  Foote,  70  Ark.  12)  our  appellate  court  expressed  its  opinion 
of  Mr.  Jackass  in  no  uncertain  language,  upholding  a  conviction  for 
the  keeping  of  one  in  the  town  of  Wynne,  saying,  in  part,  "  He  has  a 
loud,  discordant  bray,  and,  as  counsel  says,  frequently  makes  him- 
self heard  regardless  of  hearers,  occasions,  or  solemnities ;  he  is  not 
a  desirable  neighbor;  the  purpose  for  which  he  is  kept,  his  frequent 
and  discordant  brays,  and  the  association  connected  with  him  bring 
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the  keeping  of  him  in  a  populous  city  or  town  within  the  legal  no- 
tion of  a  nuisance." 

Then  what  of  Mr.  i&Iosquito,  or,  rather,  Mrs.  Mosquito;  for  are 
we  not  taught  it  is  she  only  ^who  leaves  festers  in  her  trail  and, 
being  the  female  of  the  species,  is  more  deadly  than  the  male  ^i  Is 
she  a  nuisance?  Can  legal  action  be  taken  to  destroy  her  breeding 
places,  wherever  found  ?  Does  Mrs.  Anopheles  occupy  the  same  po- 
sition in  our  society  as  does  Mrs.  Bee,  or  should  she  be  relegated  to 
the  class  occupied  by  the  unrestrained  chicken  and  the  jackass?  So 
far  as  the  writer  is  advised,  the  mosquito  family  has  not  appeared 
before  our  supreme  court  for  a  judicial  determination  of  its  social 
status. 

In  speaking  of  police  powers  and  regulations  of  cities  and  towns 
the  statute  (C.  &  M.  Digest,  7529)  provides: 

They  shall  have  pf)wer  to  prevent  injury  or  annoyance  within  the  limits  of 
the  corporation  from  anything  dangerous,  offensive,  or  unhealthy,  and  to  cause 
any  nuisance  to  be  abated    ^    ^    ^. 

And  this  authority  extends  for  1  mile  without  the  corporate  lim- 
its. The  city  board  of  health  (C.  &  M.  Digest,  7593)  is  invested  with 
power  and  has  imposed  upon  it  such  duties  as  shall  be  necessary  to 
secure  the  city  and  the  inhabitants  thereof  from  the  evils  of  conta- 
gious and  malignant  and  infectious  diseases. 

The  court,  in^Foote  ex  parte,  above  referred  to,  in  speaking  of 
nuisances,  said : 

There  are  two  Ivinds  of  public  nuisances.  One  is  that  class  of  a^sxavated 
wrones  or  lnjuri«'s  which  affect  the  morality  of  mank'nd  and  are  in  derogation 
of  public  morals  and  de<ency,  and,  l)ein^  malum  in  se,  are  nuisances  irrespective 
of  their  location  and  results.  The  other  is  that  class  of  acts,  exercise  of 
occupations  or  trades,  and  use  of  property  which  become  nuisances  by  reason 
of  their  location  or  surrounding.  To  constitute  a  nuisance  in  the  latter  class, 
tiie  act  or  thing  complained  of  must  be  in  a  public  place  or  to  extensive  in  t7« 
conHequmces  as  to  have  a  common  effect  upon  many  as  distinguished  from 
a  few.  Where  it  is  in  a  city  or  town,  where  many  are  congrepite<l  and  have  a 
right  to  be,  and  produces  material  annoyance,  inconvenience,  discomfort,  or 
injury  to  the  residents  in  the  vicinity,  it  is  a  public  nuisance  of  the  latter  classi 

After  a  consideration  of  his  habits  and  the  purpose  for  which  he 
is  kept,  the  male  donkey  was  by  the  supreme  court  in  Foote  ex  parte 
declared  to  be  a  nuisance  of  the  latter  class  above  described. 

With  these  decisions  and  the  rules  above  set  out  before  us,  1^ 
us  study  the  habits  of  Mrs.  Anopheles  and  determine  to  which,  if 
either,  class  of  nuisances  she  belongs.  Her  voice,  while  not  exactly 
discordant,  is  at  least  sinister  and  very  annoying,  especially  in  the 
wee  small  hours  of  night;  in  her  flight  she  covers  a  large  territory 
and  has  a  common  effect  upon  many,  as  distinguished  from  a  few; 
she  is  a  disease  carrier;  she  certainly  shakes  a  wicked  antenna;  she 
assuredly  produces  material  annoyance,  inconvenience,  discomfort, 
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and  injury  to  the  residents  of  the  vicinity,  and  undoubtedly  belongs 
to  the  latter  class  of  nuisances  heretofore  mentioned.  While  prob- 
ably true — 

That  Mister  Skeeter,  when  he  rests  upon  the  leg  of  man, 
Does  but  little  damage,  for  he's  an  "  also  ran  " — 

his  habits  and  close  association  with  his  mate, "  The  Madame,"  places 
him  beyond  the  pale  of  civilization,  and  his  doom  also  is  sealed  be- 
cause of  his  propagative  proclivities. 

So,  undoubtedly,  cities  and  towns  in  Arkansas  have  the  legal  as 
well  as  moral  right  to  wage  war  on  all  dipterous  insects  of  the 
family  Culicidse,  especially  the  Anopheles  type,  and  they  have  ample 
authority  to  make  all  reasonable  necessary  regulations  for  the  destruc- 
tion of  breeding  places  and  to  provide  a  punishment  for  the  citizen 
Tvho  negligently  permits  this  pestiferous  insect  to  breed  upon  his 
or  her  premises. 

Mr.  Lathrope.  In  this  connection  it  is  rather  interesting  to  state 
that  in  Birmingham,  Ala.,  about  1912,  the  water  company  there  was 
sued  by  a  number  of  farmers  who  lived  near  a  lake  which  was  formed 
by  a  large  dam  which  the  water  company  had  constructed  about  20 
miles  from  the  city.  The  farmers  claimed  that  after  the  dam  had 
been  built  serious  mosquito  nuisances  had  been  created. 

Just  what  the  results  of  this  lawsuit  were  I  am  unable  to  say.  Pos- 
sibly some  of  the  Alabama  men  may  know  whether  the  farmers  were 
paid  for  their  trouble  or  whether  the  water  company  won  the  suit. 

Discussion. 

Mr.  Le  Prince.  The  legal  phase  of  malaria  control  is  now  open  for 
discussion. 

Mr.  Gilbert.  Mr.  Chairman  and  gentlemen.  Mayor  Hamby,  the 
author  of  the  paper  you  have  just  heard,  is  mayor  of  one  of  our 
towns  that  has  just  completed  a  most  successful  season  of  malaria- 
control  work.  He  has  been  a  very  energetic  supporter  of  the  work, 
and  as  he  is  a  lawyer  I  believe  he  is  better  posted  on  the  question  of 
malaria  control  from  the  legal  standpoint  than  any  other  man  with 
whom  I  have  come  in  contact.  There  are  a  few  points  in  the  con- 
duct of  the  recent  malaria-control  campaign  at  Prescott  that  I  wish 
to  bring  out.  I  might  say,  to  paraphrase  Kipling,  that  I  learned 
about  towns  from  her. 

A  city  ordinance  made  the  existence  of  breeding  places  on  one's 
property  a  misdemeanor  punishable  by  fine.  Mayor  Hamby  was 
very  energetic  in  enforcing  this  ordinance.  He  has  haled  before  him 
and  fined  in  the  vicinity  of  100  offenders  for  violation  of  this  ordi- 
nance. It  is  interesting  to  note  that  only  about  5  per  cent  of  these 
were  Negroes.    Inasmuch  as  this  is  the  only  town  in  Arkansas  where 
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this  has  been  done  to  this  degree,  the  effects  are  worthy  of  considera- 
tion. One  of  these  effects  (and  this  was  the  one  most  desired)  was 
that  people  knew  the  inspector  was  coming  around,  and  they  were 
careful  to  have  no  breeding  places  on  their  properties.  Then,  again, 
it  worked  the  other  way :  In  several  cases  people  reported,  after  hav- 
ing made  an  inspection  of  their  own  property,  that  mosquitoes  were 
breeding  in  the  neighborhood.  The  inspector  went  around  and 
found  breeding  on  their  own  property  and  they  were  fined.  The  next 
time  they  were  reluctant  to  report.  Furthermore,  the  funds  for 
carrying  on  the  work  were  raised  by  popular  subscription  and  a  man 
did  not  feel  like  contributing  to  the  fund  after  he  had  been  fined. 

Mayor  Hamby  believes,  and  his  conception,  .as  I  understand  it, 
is  based  on  his  interpretation  of  the  laws  of  Arkansas,  that  the 
police  powers  of  an  incorporated  community  extend  outside  of  the 
corporate  limits  in  health  matters.  If  such  as  the  case,  a  community 
can  control  the  breeding  within  the  flight  range  of  her  borders.  This 
will  probably  be  tried  out  next  year. 

Mr.  Le  Prince.  Would  Doctor  Carter  care  to  make  any  remarks! 

Doctor  Carter.  Only  this  one.  In  both  Panama  and  in  Habana 
we  met  the  difficulty  of  fining  a  man  for  reporting  his  own  delin- 
quency in  this  way :  We  didn't  think  the  sanitary  department  wished 
to  make  money  by  collecting  fines,  but  to  get  rid  of  breeding  places, 
so  in  all  cases  a  suspended  sentence  was  put  on,  and  if  the  man  re- 
moved the  breeding  place  within  24  hours  the  fine  was  suspended, 
and  if  he  didn't  it  was  finally  put  on. 

Mr.  Le  Prince.  The  next  paper  on  the  program  will  be  "  Tide- 
gate  operations,"  by  Mr.  Old. 


TIDE-GATE  OPERATIONS  AT  SAVANNAH,  GA. 


H.  N.  Old. 

Assistant  Sanitary  Engineer,  United  States  PuhUc  Health  Service, 

As  the  majority  of  the  control  area  at  Savannah  is  abandoned  rice- 
field  land,  nearly  all  of  which  is  from, 3  to  4  feet  below  mean  high 
tide,  one  readily  realizes  the  importance  of  proper  tide-gate  opera- 
tion. In  fact,  the  success  or  failure  of  malaria-control  measures  in 
the  Savannah  zone  is  almost  wholly  dependent  upon  the  efficiency 
of  operation  of  these  gates. 

I>raining  the  Savannah  control  area  of  approximately  10  square 
miles,  in  addition  to  a  large  area  in  the  coimty  outside  of  the  control 
zone,  are  five  main  canals  having  their  outlets  to  the  Savannah 
Kiver  protected  by  five  gates,  thi^e  of  which  are  of  the  wooden  tim- 
ber hinged  type,  one  bolt-and-strap  hinged  iron  flap  gate,  and  one 
large  double-door  iron  gate. 

Tn  addition  to  these  main  canals  are  four  smaller  feeder  canals, 
each  provided  with  a  wooden  timber-hinged  gate  at  the  point  of 
discharge  to  the  main  canal. 

Four  of  the  wooden  gates  were  installed  in  1920  during  the  first 
year  of  malaria-control  work,'and  all  have  operated  very  satisfactorily 
in  so  far  as  the  mechanical  construction  is  concerned,  although  at 
times  they  have  been  rendered  inefficient  by  reason  of  large  pieces 
of  floatage  lodging  in  them. 

The  dikes  and  fills  over  the  trunks  and  the  trunks  themselves  in 
connection  with  these  four  gates  have  given  very  little  trouble  this 
year,  only  small  adjustments  being  necessary  from  time  to  time  in 
order  to  insure  better  and  tighter  closing  of  the  gate. 

Detailed  description  of  the  installation  of  these  gates  was  given 
at  the  Louisville  conference  last  November  by  Mr.  Davis,  who  super- 
vised the  work  in  Savannah  last  year. 

The  other  three  wooden  gates  are  installations  of  several  years  ago 
and  have  necessitated  considerably  more  attention,  but  in  view  of  the 
length  of  service  can  be  said  to  have  given  very  fair  satisfaction. 

At  the  outlet  of  Bilbo  Canal,  a  large  concrete  box  storm  drain,  is 
a  bolt-and-strap-hinged  iron  flap  gate,  9^  by  14  feet  and  weighing 
about  4,100  pounds.  This  gate  has  not  been  giving  as  good  service  as 
is  desired,  due  chiefly  to  the  fact  that  its  weight  retards  proper  open- 
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ing  on  the  outgoing  tide,  thereby  holding  back  storm  drainage  after' 
heavy  rains  and  even  in  normal  times,  also  due  to  one  end  of  the  gate 
being  badly  gprung,  and  with  the  pressure  of  high  tide,  which  covers 
the  trunk  to  the  depth  of  3  feet,  a  large  volume  of  water  forces  through 
this  opening.  The  gate  would  have  been  much  more  readily  repaired 
and  adjusted  if  made  in  two  parts,  also  proportionately  lighter  in 
operation. 

Near  the  outlet  of  the  Ogeechee  Canal,  draining  nearly  all  the  area 
on  the  west  side  of  the  city,  is  a  large  double-door  iron  gate  with 
doors  12^  by  14  feet,  forming  an  angle  of  approximately  15  °  when 
fully  closed.  This  gate  was  entirely  inoperative  in  the  spring  of 
1920,  and  the  city,  I  understand,  paid  $1,400  to  have  it  rehung  and 
placed  in  what  was  supposed  to  have  been  first-class  shape. 

However,  it  has  operated  this  year  at  very  low  efficiency,  due  chiefly 
to  the  fact  that  an  immense  amount  of  tide  water  is  allowed  to  pass 
before  sufficient  head  is  developed  to  close  the  doors;  and  after  the 
doors  finally  close  considerable  leakage- is  found  between  them  and  at 
the  hinge  sides  of  the  doors. 

The  balance  of  the  gate  has  been  improved  somewhat  by  the  use 
of  counterweights,  but  closing  is  not  effected  until  there  has  been  a 
tide  rise  of  nearly  3  feet,  which  condition,  with  the  leakage  previously 
mentioned,  causes  a  difference  of  water  level  on  high  tide  of  only  3 
to  3i  feet  in  front  of  and  in  back  of  the  gate. 

Inasmuch  as  this  gate  is  in  the  nature  of  a  key  to  all  the  west  side 
drainage,  the  city  is  considering  the  removal  of  this  gate  and  the  pro- 
vision of  a  more  effective  type  of  gate,  possibly  a  battery  of  three  60- 
inch  Calco  iron  gates  attached  to  Armco  iron  trunks. 

Endeavor  has  been  made  this  year  at  Savannah  to  detail  one  man 
to  make  daily  inspections  of  all  tide  gates  at  extreme  high  and  low 
tides  in  order  to  note  the  effectiveness  of  operation  and  to  correct 
any  defects,  such  as  dislodging  floatage  and  makijig  adjustments^ 
where  necessary. 

Unfortunately,  this  program  has  not  been  carried  out  entirely,  so 
that  at  times  the  gates  have  been  stuck  and  hung  open  during  several 
tides. 

No  catch  racks  have  ever  been  provided  for  the  protection  of  the 
gates  at  Savannah,  but  it  appears  highly  desirable  that  some  such 
measure  of  protection  be  afforded,  thereby  insuring  better  operation 
and  reduced  inspection  costs. 

Mr.  Le  Prince.  The  next  paper  will  be  "  Economic  Losses  Caused 
by  Malaria,"  A.  W.  Fuchs. 


ECONOMIC  LOSSES  FROM  MALARIA. 


A.  W.  FucHfi, 

Associate  Sanitary  Engineer,  United  States  PuUic  Health  Service. 
Note. — ^Figures  in  parentheses  refer  to  the  ajppended  list  of  references. 

The  chief  surgeon  (1)  of  a  southern  railway  suggests  that  the 
economics  of  malaria  control  and  its  accepted  advantages  should  be 
brought  out  in  this  conference.  This  feature,  he  believes,  will  in- 
fluence authorities  in  charge  of  corporations  and  municipalities  more 
quickly  than  any  other  point  of  view.  Sanitation  for  an  industrial 
corporation  must  be  considered  from  the  economic  standpoint,  accord- 
ing to  JJoctor  Carter  (2),  and  for  every  community  its  economic 
aspect  must  be  taken  into  account. 

The  annual  loss  to  this  country  from  malaria  would  finance  our 
Navy.  In  1909  Howard  (3)  estimated  there  were  3,000,000  cases 
annually  in  the  United  States,  and  the  losses  through  death,  cost  of 
medical  treatment,  losses  to  enterprises  in  malarious  regions  through 
inefficient  labor,  and  other  factors,  were  at  least  $100,000,000  a  year. 
In  an  address  before  the  United  States  Senate,  July  16, 1916,  Senator 
Kansdell  (2)  placed  the  loss  in  1913  at  the  astounding  sum  of  $694,- 
907,750.  In  California  alone  the  economic  cost  of  the  disease  is  esti- 
mated at  nearly  $3,000,000  per  annum  (4). 

In  the  number  of  deaths  caused  either  directly  or  indirectly,  the 
sickness  and  suffering,  the  lowered  vitality  of  those  afficted,  malaria 
is  without  a  rival  (5).  But  of  even  greater  moment  are  the  economic 
losses  to  the  individual  suffering  with  malaria,  to  industry  and  agri- 
culture depending  on  malarial  labor,  and  to  the  community  where 
malaria  prevails. 

Losses  to  individual  suffering  with  malaria, — A  case  of  malaria, 
particularly  an  acute  attack,  involves  expenses  for  doctors'  fees,  medi- 
cine, nursing,  loss  of  time  and  wages,  and  sometimes  expenses  inci- 
dental to  death.  Seldom  can  these  losses  be  ascertained  with  precision, 
but  there  are  available  results  of  a  number  of  investigations  bearing 
on  the  subject.    These  are  summarized  in  convenient  form  in  Table  I. 

Many  cases  of  malaria  are  never  seen  by  a  doctor.  At  Charleston, 
Miss.  (6),  59  per  cent  of  the  cases  were  attended  by  physicians,  while 
near  the  proposed  Mitchell  Dam,  in  Alabama  (11),  the  percentage  in 
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1921  was  42.  On  a  plantation  near  Mound,  La.,  two-thirds  of  the  cases 
called  a  doctor  in  1914  (10).  In  highly  malarious  sections,  however, 
the  proportion  is  much  smaller.  Bass  (9)  estimates  that  for  every 
malaria  patient  in  a  certain  delta  county  who  calls  a  doctor  there  are 
at  least  two  others  who  do  not.  The  number  of  doctors'  calls  to  ma- 
larial patients  varies  from  1.04  per  case  at  Cairo,  Ga.  (7),  in  1920,  to 
3.43  at  Thomas ville,  Ga.  (8),  in  1919;  and  the  average  for  10  places, 
in  which  a  total  of  1,400  cases  were  considered,  was  2.25.  Physicians' 
fees  vary  in  different  sections,  and  depend  also  on  the  distance.  In 
one  Mississippi  delta  coimty  doctors  in  1918  estimated  $5  as  a  fair 
average  (9),  while  at  Union  City,  Tenn.,  the  present  scale  of  fees  is 
$2.50  for  a  town  call  and  50  cents  additional,  for  each  mile  outside  the 
city.  In  Shasta  County,  Calif.  (14) ,  the  expense  for  medical  services 
in  1918  was  $7.10  per  family,  or  $3.10  per  person,  for  malaria. 


MALABIA-CONTROL  WOEK   IN   ARKANSAS   CITIES.  131 


s 

^A  ill 


m 


m 


M_ 


ii 


m 


j--Uii 


ISspP  Ilis     i  IP  i  ill*  ;  I  r?5;3s 


1 


I  H 


=  ;     sSSsKSsi   P 


liT 


..::.: 

MiiMiiM: 


m  i"l  ^ 


;  ii  i ; ; ;  i ;  ii 


^\  is 


iii    iiii  i 


nrr 


iHi 


Hi;  i3HP 


,  :j.  ...    „. 


=  mi 


I 


132  CONFERENCE  OF   MALARIA  FIELD  WORKERS. 

The  sales  of  quinine  and  chill  tonics  in  southern  towns  support 
many  a  drug  store.  At  Jacksonville,  Tex.  (12),  over  10  per  cent  of 
the  prescriptions  filled  by  druggists  from  March  to  October,  191S 
and  1920,  were  for  malaria.  So  familiar  are  inhabitants  of  mala- 
rious districts  with  the  value  of  quinine  and  chill  tonics  containing 
quinine  in  the  treatment  of  malaria  that  vast  quantities  are  pur- 
chased without  prescription.  Manufacturers  of  chill  tonics  would 
not  advertise  so  widely  if  their  sales  did  not  warrant  it.  It  is  evi- 
dent that  remedies  for  malaria  constitute  a  heavy  tax  on  residents 
of  malarious  sections.  Laborers  on  the  Central  of  Georgia  Railway 
spend  up  to  $30,  and  probably  average  $5  to  $10,  annually  per  man 
for  quinine  and  chill  tonics  (13).  A  canvass  of  residents  of  an  irri- 
gation district  of  Shasta  County,  Calif.  (14),  showed  that  in  1918 
the  cost  of  malaria  medicines  was  $5.70  per  family,  or  $1.38  per 
person.  Bass  estimates  an  expenditure  of  $2.50  a  year  for  malaria 
remedies  by  those  who  are  "home  treated"  in  one  of  the  Delta 
counties  (9). 

The  combined  expenditures  for  medical  service  and  dru^,  as 
shown  in  Table  I,  are  reported  all  the  way  from  $1.91  for  each  case 
of  malaria  at  Shelby,  Ala.  (15),  to  $54.50  at  Chester,  S.  C.  (16), and 
the  average  for  19  places,  in  which  a  total  of  over  3,700  cases  were 
investigated,  is  $17.30  per  case. 

Nursing  a  malaria  patient  frequently  involves  a  loss  of  time  from 
productive  work  on  the  part  of  other  members  of  the  family.  This 
loss  is  doubtless  a  considerable  one,  though  few  definite  statements 
as  to  its  financial  equivalent  are  available.  On  a  plantation  near 
Scott,  Ark.  (17),  there  was  an  average  loss  of  time  in  the  family  for 
nursing  of  three  days  for  each  attack  of  malaria  during  the  crop 
season  of  1914.  Among  the  tenants  on  a  large  plantation  in  Lou- 
isiana nonmalarial  members  of  families  lost  2.32  days  in  attending 
each  attack,  and  this  time  was  equivalent  to  $2.69  in  crops  which 
could  have  been  raised  (10). 

By  far  the  heaviest  tax  on  the  individual  who  has  malaria  is  from 
loss  of  time  during  illness.  If  the  patient  is  of  working  age,  the  loss 
of  wages  may  be  of  vital  moment  to  himself  and  his  dependents.  If 
of  school  age,  the  loss  to  the  child  is  not  measurable  in  dollars  and 
cents,  but  mjiy  count  for  much  in  a  rural  schooling  that  is  none  too 
adequate  at  best,  while  for  the  community  it  means  high  taxes  for 
schools  which  are  not  used  to  capacity.  In  the  last  three  months  of 
1919,  24  children  at  Farmville,  N.  C,  were  absent  from  school  a  total 
of  261  days,  or  11  days  per  child,  on  account  of  malaria  (18).  Else- 
where the  amount  of  time  lost  by  patients  has  been  reported  fnsn 
5.08  days  per  case  near  Mound,  La.  (10),  to  as  high  as  47.6  days  at 
Demopolis,  Ala.  (19).  The  average  of  12  reports,  including  2,500 
cases,  is  l^  days  per  case.    Von  Ezdorf  foimd  that  in  1913,  62  per 
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cent  of  malaria  patients  were  over  16  years  of  age  in  Arkansas  (43). 
65  per  cent  in  Alabama  (20),  and  70  per  cent  in  Mississippi  (21. 
Thus  it  is  evident  that  a  large  proportion  of  cases  occurs  among  adult 
workers.  Eeports  of  the  amount  of  wages  lost  through  sickness  from 
malaria  vary  from  $5.35  per  case  at  Mignon,  Ala.  (22),  to  $119  at 
Demopolis,  Ala.  (19),  and  average  $28  per  case  for  a  total  of  over 
3,900  cases  in  20  communities. 

A  death  from  malaria  involves  a  loss  not  easy  to  evahiate.  Not 
only  does  the  family  bear  the  funeral  expenses,  but  both  family  and 
community  are  robbed  of  the  deceased's  earning  capacity.  On  the 
basis  of  damage  claims  awarded  by  the  law  courts,  sanitarians  fre- 
quently figure  $5,000  as  the  loss  resulting  from  each  death.  The 
mortality  rate  in  malaria  is  1  in  100  to  200  cases  (5).  The  loss  from 
this  cause  may  therefore  be  considered  between  $25  and  $50  for  each 
case  of  malaria. 

Summing  up  the  average  losses  sustained  by  the  individual  from 
the  causes  mentioned  above,  gives  a  total  of  $82  for  the  average  case 
of  malaria.  Actual  losses  are  reported  (see  Table  I)  from  $9.37  per 
case  at  Shelby,  Ala.  (15),  to  $135  at  Demopolis,  Ala.  (19).  The 
average  loss  reported  from  23  places,  where  a  total  of  over  31,000 
cases  were  considered,  is  $44,  but  most  of  these  inquiries  failed  to 
include  all  the  causes  of  loss  considered  above. 

Losses  to  industry  and  agriculture, — Serious  as  they  are,  the  losses 
suffered  by  individuals  sick  with  malaria  are  of  less  significance  than 
those  sustained  by  industry  and  agriculture  in  the  South.  To  such 
enterprises  malaria  spells  inefficient  labor,  a  costly  labor  turnover,  a 
scarcity  of  labor  often  when  most  needed,  with  a  consequent  curtail- 
ment of  production  or  of  crops  and  an  expensive  idleness  of  ma- 
chinery or  of  farm  lands.  The  money  equivalent  of  these  losses  may 
not  always  be  ascertainable,  but  they  exist  neverfhele?s. 

Probably  the  heaviest  tax  imposed  by  malaria  is  from  inefficient 
labor.  Hands  that  receive  full  pay  while  working  with  only  a  feeble 
effort  place  a  burden  upon  manufacturer,  railroad,  and  plantation 
owner  alike.  Just  as  soon  as  the  acute  attack  is  over  his  financial 
stress  urges  the  patient  back  to  work.  Prior  to  the  inauguration  of 
malaria-control  measures  at  Roanoke  Rapids,  N.  C,  the  cotton-mill 
managers  estimated  the  efficiency  of  their  employees  at  from  40  to  60 
per  cent  during  the  four  malaria  months  (29).  The  Burton-Swartz 
Cypress  Co.,  Perry,  Fla.,  referring  to  its  antimalaria  work,  states 
(39): 

In  our  opinion,  the  efforts  and  expenses  are  fuUy  Justified  In  the  increased 
labor  efllciency,  and  we  anticipate  keeping  up  our  program  as  long  as  we  are 
here.    We  would  strongly  advise  every  mill  in  the  country  to  do  the  same  thing. 
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The  following  quotation  is  from  a  letter  recently  received  from 
the  general  manager  of  the  Longville  Lumber  Co.,  Longville,  La^ 
where  malaria-control  work  is  being  conducted  (26) : 

The  writer  has  held  for  years  that  one  of  the  greatest  assets  of  a  manufac- 
turing business  is  the  health  of  the  crew;  that  you  can  not  make  any  money 
with  a  man  when  he  is  sick,  tljerefore  keep  him  well ;  that  you  can  not  make 
as  much  money  with  a  man  when  his  family  is  sick,  l>ecause  you  do  not  hare 
his  thoughts  and  attention  on  the  work,  ns  it  is  occupied  with  considering  the 
condition  of  his  family,  therefore  keep  his  family  well,  and  to  that  end  we 
provide  every  safeguard  that  we  know  of. 

Howard  estimates  that  one-fourth  of  the  productive  capacity  of 
an  individual,  suffering  with  an  average  case  of  malaria,  is  lost.  On 
this  basis,  and  using  the  current  price  of  cotton,  Van  Dine  (10) 
calculated  a  loss  in  time  of  10.7  ''adult  days,"'  valued  at  $21.43,  for 
eaih  case  of  malaria  from  inefficiency  of  labor  on  a  plantation  near 
Mound,  La.,  in  1914. 

There  is  a  labor  turnover  many  times  during  the  season  caused 
by  malaria-infected  workers  leaving  mill  and  farm  when  they  be- 
come too  sick  to  work.  This  situation  becomes  serious  where  new 
labor  must  be  trained  in  skilled  or  semiskilled  work.  One  of  the 
largest  corporations  on  the  Cotton  Belt  Railway  has  discovered, 
ac  ording  to  Van  Hovenberg  (23),  that  it  costs  them  an  average  of 
$300  for  each  new  employee  added  to  the  force.  The  results  are  un- 
certain labor,  slower  completion  of  a  job,  and  work  of  poor  quality, 
because  experienced  men  are  replaced  by  inexperienced.  At  Roanoke 
Rapids,  N.  C,  the  health  officer  estimated  that  as  a  result  of  the  ex- 
cessive prevalence  of  malaria  50  per  cent  of  the  cotton  mill  popu- 
lation were  transients  prior  to  1914.  Mills  were  operating  short- 
handed  much  of  the  time.  In  1914,  when  malaria-control  work  was 
undertaken,  the  population  increased  by  600  and  was  more  perma- 
nent (40). 

By  sapping  efficiency  and  increasing  labor  turnover  malaria  reduces 
the  amount  of  effective  labor  available.  In  Louisiana  (10) — ^and  this 
is  true  of  the  entire  malaria  belt — the  time  last  through  malaria 
during  at  least  four  months  of  the  yenv  falls  at  a  period  when  there 
is  a  deficiency  of  labor  and  when  the  demands  of  the  crops  for  labor 
is  greatest.  On  a  plantation  in  Arkansas  there  was  a  loss  of  time  of 
102  days  during  the  crop  season  from  malaria  (17).  Because  of  the 
seasonal  flow  of  labor  from  farm  to  factorv  in  rural  sections  of  the 
South,  this  scarcity  of  labor  is  felt  by  mills,  which  must  either  shut 
down  or  operate  below  normal  capacity  during  the  malaria  season. 
As  a  result  of  antimalaria  work,  the  San  Augustine  Lumber  Co.,  at 
Keltys,  Tex.,  shipped  20  per  cent  more  lumber  in  1917  than  ever  be- 
fore, resulting  in  $U0,000  increased  freight  revenue  to  the  Cotton 
Ijelt  Railway  (23).    Mr.  E.  L.  Kurth,  secretary  and  treasurer,  stated 
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that  if  there  had  been  the  same  amount  of  sickness  in  1917  as  in 
1916  the  mill  would  have  been  closed  down  probably  one-half  the 
time.  Similarly,  Mr.  A.  Treischman  (27),  of  the  Crossett  Lumber 
Co.,  Arkansas,  writes  concerning  the  antimalaria  campaign  in  1917 : 

Our  pay  roU  and  hospital  records  show  a  large  number  of  employees  who 
were  idle  on  account  of  sickness,  principally  due  to  malaria, •whereas  during 
the  past  12  months  there  has  been  practically  no  shortxige  of  labor.  If  in 
addition  to  tiie  unusual  demands  upon  our  men  (for  military  service)  we  were 
further  lian<licaiJ)>ed  by  the  usual  amount  of  sickness,  our  production  would 
have  been  decreased  at  least  33  per  cent. 

A  large  sawmill  and  box  factory  at  Kress,  Va.,  declared  (31)  that 
"the  work  done  here  two  years  ago  (1916)  was  worth  $35,000  per 
annum  to  us  for  the  past  two  years. "  Within  a  25  square  mile  rural 
area  in  Mitchell  County,  Ga.,  containing  81  families  who  had  under 
cultivation  3,967  acres  of  land,  the  loss  on  account  of  malaria  in  1918, 
through  inability  to  cultivate  and  gather  ci*ops,  doctors*  and  medi- 
cine bills,  totaled  $46,520;  but  in  the  following  year,  1919,  during 
which  quinine  was  administered  systematically,  the  loss  in  the 
same  area  was  only  $5,950,  while  in  a  similar  adjacent  area  the  losses 
were  even  greater  than  in  1918  (33).  These  and  similar  instances  of 
the  economic  handicap  imposed  by  malaria  upon  industry  and  agri- 
culture  are  summarized  below : 

Table  II. — Economic  losses  to  industry  and  agriculture  from  malaria. 
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28 

N.  C. 

35 

1  Losses  prevented,  or  gains  effected,  by  antimalaria  work. 
>  Percent. 


Losses  to  coniimirdty  from  nudaria. — The  reduction  of  individual 
earning  and  spending  capacity,  of  agricultural  and  industrial  pro- 
duction, affects  the  prosperity  of  the  entire  community — the  mer- 
chant, the  landowner,  the  railroad.    Where  malaria  seriously  pre- 
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vails  it  does  more  injury  to  the  community  than  any  other  disease; 
indeed,  more  than  all  others  combined.  •  No  such  community  is  or 
can  be  prosperous,  says  Doctor  Carter  (2) ;  certainly  no  white  com- 
munity. The  market  value  of  land,  whether  for  suburban  homes, 
summer  resorts,  manufacturing  sites,  or  farms,  remains  low.  Indus- 
tries are  not  •established,  agricultural  settlements  are  not  made, 
farms  are  abandoned,  and  enterprising  persons  move  to  a  more  favor- 
able locality. 

Instances  of  such  conditions  are  numerous.  Talladega  Springs, 
near  the  pool  of  Lock  12,  Coosa  River,  Ala.,  was  a  summer  and  health 
resort.  In  1915,  when  Doctor  Carter  was  there,  "  the  hotel  closed  in 
early  September.  It  ceased  to  be  profitable  as  a  health  resort,  prob- 
ably 70  per  cent  of  the  people  having  malarial  fever  that  year  (31).'^ 
Swamp  sections  containing  fertile  soil  and  capable  of  the  highest 
agricultural  production  are  largely  undeveloped.  With  the  intro- 
duction of  major  agricultural  drainage  and  subsidiary  antimalaria 
work,  thousands  of  acres  have  been,  and  millions  will  be,  released 
from  the  scourge  at  comparatively  little  expense.  Within  a  short 
time  after  the  draining  of  a  swamp  at  Humboldt,  Tenn.,  as  an  anti- 
malaria  measure  the  landowner  had  the  timber  cut  and  the  land 
plowed  up  ready  for  cultivation.  Bass  (9)  believes  that  if  any 
Delta  county  could  eradicate  malaria  so  as  to  be  able  truthfully  to 
say  to  the  world  that  there  is  no  malaria  there,  the  value  of  the  land 
would  be  doubled  in  a  short  time.  In  the  Mississippi  Delta  much 
valuable  agricultural  land,  capable  of  producing  from  1  to  2  bales 
of  cotton  per  acre,  with  a  net  profit  of  $30  to  $90  an  acre,  and  hence 
a  splendid  investment  at  $100  to  $300,  according  to  Doctor  Leathers 
(5),  is  to-day  being  bought  for  from  $20  to  $40  per  acre.  Moreover, 
it  is  not  being  populated,  chiefly  because  of  the  high  incidence  of 
chills  and  fever. 

The  same  is  true  of  the  eastern  shore  of  Virginia,  the  Everglades 
of  Florida,  and  nianv  sections  of  the  Southern  States.  Doctor  Car- 
ter  (36)  mentions  one  place  where  power  from  a  hydroelectric  plane 
was  abundant  and  very  cheap  and  where  the  manager  told  how  a 
number  of  options  for  cotton  mills,  wagon  factories,  etc.,  had  been 
abandoned  because  of  the  prevalence  of  malaria.  Another  deal  in- 
volving the  purchase  of  a  half  million  dollar  tract  of  land  in  eastern 
ISorth  Carolina  for  agricultural  colonization  was  never  consum- 
mated on  account  of  the  presence  of  malaria  (36).  On  the  basis  of 
the  malarial  fever  caused  by  the  formation  of  the  pool  of  Lock  12, 
Coosa  River,  Ala.,  suits  for  damages  were  brought  approximating  a 
half  million  dollars;  and  Doctor  Carter  saw  a  large  number  of  farm- 
houses and  small  farms  in  this  neighborhood  abandoned,  malaria  be- 
ing given  as  the  cause  (31).     Similar  conditions  prevailed  on  the 
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pool  of  Lock  17,  Black  Warrior  River.  At  Wilson,  Va.,  an  agricul- 
tural community,  there  was  an  almost  complete  loss  of  crops  in  1914, 
and  some  farmers  moved  away,  leaving  their  lands  idle,  as  no  one 
would  rent  them.  Doctor  Carter  (31)  thinks  the  majority  would 
have  done  so  but  for  a  promise  that  malaria  would  be  controlled  the 
next  year. 

The  same  authority  (31)  points  out  that  the  gravest  injury  from 
malaria  is  not  by  these  sudden  increases,  spectacular  as  they  are,  but 
by  its  continuous  and  increasing  prevalence  in  communities,  sapping 
their  strength  and  energy.  On  the  peninsula  of  Virginia  the  land 
is  good,  markets  convenient,  cultivated  communities  close  and  easily 
accessible,  and  agriculture  in  Virginia  as  a  rule  is  prosperous;  but 
people  can  not  work  and  will  not  live  where  malaria  seriously  and 
continuously  prevails,  and  they  have  gradually  abandoned  this  sec- 
tion. The  loss  in  value  of  these  lands  he  hesitates  to  estimate-— cer- 
tainly over  $30  an  acre. 

Malaria  control  profitable, — Only  ignorance  of  the  serious  handi- 
caps imposed  by  malaria  and  the  ease  with  which  they  can  be  profit- 
ably overcome  stands  in  the  way.  In  nearly  100  communities  im- 
dertaking  malaria-control  work  in  the  last  few  years,  the  average 
cost  the  first  year  was  about  80  cents  per  person,  or  a  little  over  $1 
per  acre.  The  annual  cost  of  maintaining  the  work  in.  these  towns 
after  the  first  year  averaged  20  cents  per  person,  or  35  cents  per  acre. 
As  a  result  of  these  modest  expenditures,  the  incidence  of  malaria 
has  been  reduced  75  to  95  per  cent  in  these  communities.  Insurance 
claims  paid  for  reason  of  disability  from  malaria  among  mill  hands 
at  the  Pittsburg  Plate -Glass  Co.,  Crystal  City,  Mo.,  dropped  from 
$230  in  1915  to  $61  in  1916,  following  control  work  (28) .  That  money 
spent  for  antimalaria  work  is  an  investment,  not  an  expenditure, 
and  a  profitable  investment  at  that,  is  shown  in  the  following  tabu- 
lation. Profits  of  from  73  per  cent  up  to  over  1,000  per  cent  are 
reported. 

Table  III. — Profits  on  investment  in  malaria  control. 
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Where  control  work  has  been  undertaken,  business  men,  physicians, 
and  city  officials  alike  have  enthusiastically  indorsed  it.  A  number 
of  opinions  have  already  been  cited.  The  first  systematic  antimalaria 
work  undertaken  in  the  United  States  was  at  Soanoke  Rapids,  N.  C, 
in  1913.  After  two  years'  experience  here,  S.  F.  Patterson,  treasurer 
of  the  Roanoke  Cotton  Mills  Co.,  states  (40) : 

The  money  spent  in  antimalaria  work  here  has  paid  the  quickest  and  most 
enormous  dividends  I  have  ever  seen  from  any  investment,  and  after  having 
had  our  experience  I  would,  if  necessary,  do  the  work  over  again  if  I  knew 
it  would  cost  10  times  the  amount.  ♦  ♦  ♦  Our  experience  has  tau^rht  os 
that  the  eradication  of  mosquitoes  is  not  only  the  proper  thing  to  do  from  t 
strictly  health  standpoint,  hut  it  is  an  exceedingly  profitable  thing  to  do. 

Commenting  on  the  control  campaign  at  Humboldt,  Tenn.,  in  1921, 
C.  W.  Rooks,  secretary  of  the  local  business  men's  club,  writes  (41)  : 

*Humboldt  throughout  its  history  has  been  malarious;  in  fact,  the  disease 
has  been  more  or  less  a  scourge  to  the  town.  ♦  ♦  ♦  The  campaign  you  put 
on  has  eliminated  these  conditions.  ,*  *  *  You  have  convinced  our  people 
that  the  mosquito  and  malaria  can  be  controlled,  and  the  club  is  already  laying 
plans  for  next  year's  campaign. 

One  of  the  doctors  in  the  same  town  declared:  "In  view  of  my 
reduced  practice,  the  $15  I  contributed  to  the  antimalaria  campaign 
was  the  worst  investment  I  ever  made  (42)." 

Mayor  F.  L.  Pittman,  of  Union  City,  Tenn.,  made  the  following 
statement  regarding  the  work  in  1921  (29) : 

There  could  not  have  been  a  better  camapign  for  any  purpose  than  this  one. 
and  the  money  spent  was  the  best  investment  we  have  made  during  my  regime. 
We  want  to  urge  our  successors  to  keep  this  good  worlc  going. 

At  West  Point,  Va.,  Griffitts  reports  the  mayor  was  reelected  in 
1920  on  an  antimalaria  plank. 

Secretary  Hoover  recently  started  a  movement  to  increase  the  pro- 
ductive power  of  the  Nation  by  the  elimination  of  waste  in  indus- 
try (38).  Following  this  lead,  we  must  make  the  economic  im- 
portance of  the  malaria  problem  plain  to  business  men's  clubs  and 
farmers'  organizations.  They  will  do  the  rest;  town  and  county 
officials  will  follow  suit. 
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DISCUSSION. 

Mr.  Le  Prince.  May  I  ask  Doctor  Boyd  to  open  the  discussion! 

Doctor  Boyd.  Mr.  Chairman  and  gentlemen,  Mr.  Fuchs's  very  ex- 
cellent paper  leaves  very  little  to  be  said : 

In  my  own  experience  in  making  a  survey  it  was  the  original  in- 
tention to  collect  data  on  the  economic  losses  caused  by  malaria.  I 
found  great  difficulty  in  getting  any  sort  of  information  that  would 
enable  me  to  closely  estimate  the  losses  which  were  experienced.  I 
think  one  factor  that  may  influence  the  loss  that  a  community  ex- 
periences from  malaria  depends  upon  the  relative  incidence  of  ter- 
tian fever  compared  with  estivo-automnal  fever.  In  southeasteni 
Missouri  it  appears  that  the  tertian  fever  is  responsible  for  about 
four-fifths  of  the  cases  of  malaria.  Of  these  cases,  only  from  25  to 
35  per  cent,  roughly  speaking,  have  consulted  a  physician.  Many 
have  not  received  any  form  of  treatment.  This  is  more  particularly 
true  in  the  case  of  children  than  it  is  in  the  case  of  adults.  Very 
seldom  does  the  individual  ill  from  tertian  fever  lose  time  from  his 
work  other  than  that  lost  during  the  actual  chill.  In  the  intervals 
between  chills  he  goes  to  his  work,  and  in  a  considerable  portion 
of  the  cases  he  is  undertaking  to  work  during  the  chill.  Of  course 
it  is  to  be  recognized  that  a  physical  impairment  exists,  but  neverthe- 
less the  loss  in  his  working  efficiency  is  exceedingly  difficult  to  esti- 
mate. So  far  as  I  can  judge  from  what  I  have  seen,  I  wouldn't  be- 
lieve that  the  cash  loss  by  reason  of  out-of-pocket  expenditures  be- 
cause of  malaria  very  much  exceeds  $2.50  per  patient. 

Mr.  Ou).  The  average  days  lost  per  case  of  malaria  on  two  di- 
visions of  the  Central  of  Georgia  Railroad  this  year  has  averaged, 
on  one,  7.1;  on  the  other  division,  7.26. 

Mr.  Le  Prince.  We  should  like  to  hear  from  Doctor  Fricks. 

Doctor  Fricks^  Mr.  Chairman,  Mr.  Fuchs  has  indicated  very 
clearly  the  immediate  loss  in  dollars  and  cents  which  may  result  from 
malaria  fever,  and  I  think  Doctor  Boyd  was  quite  correct  in  his 
statement  that  the  actual  cash  loss  may  vary  considerably.  I  was 
extremely  surprised  when  he  and  Doctor  Ziegler  told  me  that  in  their 
malaria  survey  in  southeastern  Missouri  they  had  found  the  money 
loss  ran  very  low ;  in  fact,  it  was  so  small  they  were  unable  to  com- 
pute it. 

But  to  my  mind,  while  the  immediate  loss  in  dollars  and  cents  from 
malaria  is  sometimes  enormous,  there  is  another  loss,  not  so  tangible 
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perhaps,  but  greatly  in  excess  of  the  direct  loss.    Perhaps  I  can  illus- 
trate what  I  mean  by  that  familiar  quotation  from  Shakespeare : 

Who  steals  my  purse,  steals  trash ;  *  tls  something,  nothing ; 
'  Twas  mine,  '  tis  his,  and  has  heen  slave  to  thousands : 
But  he  that  filches  from  me  my  good  name, 
Robs  me  of  that  which  not  enriches  him, 
And  makes  me  poor  indeed. 

Malaria  has  robbed  the  tropical  and  subtropical  countries  of  their 
opportunities  througliout  the  ages,  and  in  addition  to  this  robbery, 
it  has  filched  from  them  their  good  name.  It  has  blackened  their 
reputation  among  the  people  of  the  Temperate  Zones.  And  this,  to 
my  mind,  is  the  most  serious  of  all  losses  from  malaria.  The  white 
farmer  of  the  North  or  Nortliwest  will  not  come  to  the  Southern 
States,  buv  a  small  farm  and  raise  his  children  there,  because  of  the 
fear  of  malaria.  Who  could  blame  him  in  the  past?  But  have  we  not 
reached  the  point  where  we  can  assure  him  protection  against  ma- 
laria in  many  sections  of  the  Southern  States  ? 
Mr.  Le  Prince.  Doctor  Bowers. 

Doctor  Bowers.  Mr.  Chairman  and  gentlemen,  it  seems  to  me  that 
the  paper  we  have  just  heard  is  one  of  the  most  valuable  contribu- 
tions to  the  subject  that  it  has  ever  been  my  fortune  to  hear.  If 
that  paper  were  translated,  simplified,  put  in  popular  bnguage, 
and  made  available  for  millions  and  millions  in  this  country,  I 
think  it  would  accomplish  more  actual  good  for  the  conservation  of 
human  health  and  happiness  than  any  similar  thing,  except  per- 
haps the  work  in  which  I  am  now  interested,  the  care  of  teeth. 

You  have  proved  that  you  can  mitigate  the  incidence  of  the  disease. 
You  have  succeeded  in  ameliorating  that  condition  in  certain  com- 
munities by  the  use  of  the  top  minnows,  by  quinine,  and  various  other 
methods,  drainage,  ditching,  dynamiting,  and  so  forth;  and  these 
activities  return  themselves  to  the  community  in  increased  effi- 
ciency and  in  decreased  mortality. 

There  was  something  that  Doctor  Fricks  has  just  brought  out,  the 
stealing  of  the  purse  of  life  and  health,  of  initiative,  of  energy,  and 
of  everything  that  goes  to  enable  a  person  to  give  his  l>est  for  the  land 
in  which  he  lives.  He  can't  do  that  very  well  if  he  has  wasted  a  lot 
of  energy  chasing  mosquitoes.  Now,  I  have  a  summer  place  down 
at  Wading  Biver.  We  are  not  troubled  by  the  Anopheles,  we  have 
no  malaria,  but  we  have  plenty  of  mosquitoes,  and  the  only  way  we 
can  get  any  relief  from  them  is  to  use  the  copper  screens.  We  have 
our  windows  and  porch  and  everything  else  screened  up.  Sometimes 
you  have  to  sit  behind  these  screens  as  behind  a  barricade,  espe- 
cially when  there  is  no  wind  or  when  there  is  a  land  breeze. 

But  if  this  matter  from  the  broad  constructive  standpoint  on 
which  this  malaria  control  is  based  could  be  presented  to  the  people 


142  CONFERENCE  OF   MALARIA  FIELD  WORKERS. 

of  the  United  States  so  they  could  see  it  as  clearly  as  we  do,  it 
seems  to  me,  in  all  common  sense  and  decency,  they  couldn't  do 
otherwise  than  be  interested ;  and  Doctor  Carter  and  this  conference 
have  placed  in  their  hands  the  means  to  remove  the  greatest  menace 
to  human  life  and  efficiency  and  develop  the  greatest  curative  power 
that  has  ever  been  known  on  the  face  of  the  earth. 

Mr.  Le  Prince.  The  subject  is  still  open  for  discussion. 

Doctor  Carter.  I  ought  not  to  say  a  thing,  because  I  have  been 
quoted  enough  in  the  paper.  But  in  my  opinion  it  is  certainly  er- 
roneous to  say  that  $2.50  would  cover  the  damage  that  malaria  does  to 
the  average  man  in  the  district  described.  The  thing  is  this:  This 
land  is  just  a^  good  as  the  land  in  Illinois,  every  bit  as  good  as  the 
land  north  of  Cairo.  It  was  settled  at  the  same  time.  The  land  in 
Illinois  is  selling  for  from  $175  to  $300  an  acre.  I  don't  know  what 
the  land  is  selling  for  down  in  southeastern  Missouri.  I  know  that 
across  from  Cairo,  in  Missouri,  when  I  lived  in  Cairo,  land  was 
selling  for  $15.    The  difference  is  mainly  due  to  malaria. 

I  will  say  this — that  no  place  where  malaria  seriously  prevails  is 
habitable  by  white  people.  I  don't  mean  they  can't  live  there;  but 
they  can  not  thrive.  People  can  live  and  work  in  the  Amazon  Valley, 
but  white  people  don't  try.  There  can  be  no  thriving  white  com- 
munity where  malaria  seriously  prevails.  The  first  part  of  America 
settled  by  English  people  was  in  the  Virginia  peninsula.  It  is  good 
land  and  it  is  most  convenient  to  markets,  yet  there  are  practically 
no  white  farmers  living  there.  There  are  negroes,  and  they  just  live 
from  hand  to  mouth.  There  are  some  white  people,  but  they  are 
gathered  together  in  little  places  where  they  try  to  keep  themselves 
well.  You  can't  overestimate  the  damage  that  malaria  does  to  white 
people.  It  is  the  only  disease  that  is  incompatible  with  white  civili- 
zation. In  any  place  where  malaria  seriously  and  permanently 
prevails,  there  is  no  white  civilization.  It  doesn't  exist.  Typhoid 
fever,  pellagra,  tuberculosis,  are  negligible  compared  to  the  damage 
that  malaria  does. 

Mr.  Le  Prince.  Mr.  Fuchs,  will  you  please  close  the  discussion? 

Mr.  Fuchs.  There  are  many  men  here  who  have  figures  showing 
in  one  way  or  another  losses  from  malaria  in  the  towns  they  have  been 
working.  If  you  can  not  give  them  now,  I  will  urge  you  to  turn  them 
in  as  part  of  the  discussion,  so  that  we  can  get  all  of  them  together. 

Mr.  Lb  Prince.  The  next  paper  will  be  "  Malaria  control  campaign 
at  Greenwood,  Miss.,"  by  Mr.  Clarke. 


MALARIA-CONTROL  CAMPAIGN  AT  GREENWOOD,  MISS. 


J.  L.  Clabke, 

Sanitary  Engineer,  International  Health  Board. 

In  discussing  the  problem  of  malaria  control  in  Greenwood,  I 
want  to  state  at  the  outset  that  the  problems  encountered  were  not 
unlike  those  to  be  found  elsewhere.  The  people  demanded  that  there 
should  be  a  noticeable  absence  of  mosquitoes;  this  they  would  judge 
for  themselves,  and  further,  they  demanded  that  malaria  should  be 
reduced  and  put  the  burden  of  proof  upon  the  director.  The  es- 
tablished principles  of  control  which  have  proven  successful  else- 
where were  applied  in  their  relative  importance  here:  Drainage 
to  pave  the  way  for  general  improvements  and  to  reduce  the  main- 
tenance cost  of  oil  operations  J*  oiling  and  fish  control  of  permanent 
waters,  and  oiling  and  larvicide  treatment  of  wet-weather  pools, 
storm  drains,  catch  basins,  and  fire-protection  barrels;  and  the  re- 
moval of  artificial  water  containers  from  home  premises. 

The  purpose  of  this  paper  is  not  to  discuss  field  methods,  but 
rather  the  methods  of  financing  and  prorating  the  costs  incident  to 
the  demonstration.  Therefore,  I  want  to  analyze  the  situation  at 
Greenwood  merely  as  a  means  to  an  end,  namely,  to  submit  a  con- 
crete example  in  order  to  make  clear  just  what  portion  of  the  costs 
should  be  borne  by  the  city,  what  portion  by  the  cooperative  agen- 
cies, and  what  portion  by  the  individual  property  owners,  and  how 
these  funds  may  be  raised. 

It  is  an  easy  matter  to  be  generous  with  the  funds  which  have  been 
provided  by  our  directors  in  order  to  get  a  contract  signed,  but  it  Is 
a  hard  proposition  to  get  the  work  financed  by  local  town  boards 
without  some  such  inducement.  It  is  possible,  however,  and  should 
be  done  if  the  work  is  to  gain  headway.  Each  year  the  work  must 
cover  a  greater  territory  and  the  funds  available  grow  less  in  pro- 
portion to  the  area  which  must  be  covered.  Therefore  it  is  not  alto- 
gether a  problem  of  field  work,  but  of  the  proper  procedure  of  pro- 
rating cost  in  order  to  avert  a  reaction  which  necessarily  follows  the 
spending  of  easy  money.  Just  here  I  want  to  compare  cost  features 
of  malaria  control  with  those  of  general  health  work  of  a  county 
health  unit.  The  work  of  a  county  health  unit  should  embrace  ma- 
laria, and  in  order  to  suggest  a  working  basis  it  would  be  well  to  look 
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into  the  costs  which  go  to  make  up  each.  In  establishing  a  cooDty 
health  unit  it  is  customary  to  have  the  county  appropriate  $5,000  to 
meet  an  equal  sum  to  be  provided  by  the  cooperating  agencies.  This 
$10,000  is  used  in  the  most  part  for  salaries  for  directors  and  assist- 
ants, who  point  out  defects  in  health  conditions,  leaving  it  to  the  indi- 
viduals to  correct  these  conditions  at  their  own  expense,  only  charity 
I'^atients  being  recipients  of  a  small  portion  of  the  money  spent.  Then 
the  cost  of  the  county  health  unit  work  goes  almost  entirely  for  edu- 
cational work.  Malaria-control  work  is  different.  The  difference 
lies  in  the  fact  that  the  greater  part  of  the  initial  cost  is  spent  for 
drainage  and  not  for  the  inspection  and  supervision  of  disease  pre- 
vention. If  we  are  to  put  malaria  control  on  the  same  basis  as  other 
health  work,  then  the  cooperating  agencies  should  bear  only  one-half 
the  cost  of -promotional  work,  supervision  of  construction,  inspection 
and  oiling — educational  work.  This  is  the  point  I  wish  to  bring  out, 
that  there  must  be  a  separation  of  items  of  cost  for  malaria-control 
work,  otherwise  the  work  will  meet  with  the  disfavor  of  those  who  are 
called  upon  to  give  Government  and  State  funds,  or  else  will  be  limited 
in  its  scope  to  a  few  intensive  projects. 

The  towns  and  individuals  must  pay  for  drainage  work.  The 
Government  and  State  should  aid  in  the  supervision  of  construction, 
maintenance,  and  oiling. 

Before  taking  up  the  method  of  separating  drainage  cost,  I  want 
to  describe  in  a  general  way  the  city  of  Greenwood  and  the  conditions 
having  to  do  with  mosquito  breeding,  so  that  you  may  have  in  mind 
just  what  I  mean  by  separating  drainage  costs  from  inspection  and 
oiling. 

Greenwood  is  situated  in  the  Mississippi- Yazoo  Delta,  on  the 
Yazoo  Kiver.  It  has  a  population  of  approximately  8,000.  It  is  the 
headquarters  of  a  number  of  large  wholesale  concerns,  is  a  cotton 
market  of  importance,  and  has  a  number  of  manufacturing  concerns. 
It  has  the  commission  form  of  government  and  well-organized  civic 
organizations.  It  is  a  conservative,  progressive  city.  The  built-up 
area  (overs  about  2  square  miles.  The  malaria-control  area  em- 
braces about  5  square  miles.  Within  this  area  of  control  is  con- 
siderable water  surface  to  contend  with,  consisting  of  both  natural 
and  man-made  mosquito-breeding  places.  A  field  inspection  in  the 
fall  of  1920  showed  that  there  was  little  possibility  of  breeding  in 
the  larger  bodies  of  water — the  Yazoo  River  and  Pelucia  Bayou. 
Both  of  these  bodies  of  water  have  clean  banks  at  the  summer  sta<ie 
and  are  well  stocked  with  small  fish.  Jennings  Bayou,  on  the  out- 
skirts of  town,  was  thought  to  have  enough  minnows  to  control 
breeding,  but  an  inspection  in  the  early  spring  of  1921  showed  it  to 
be  producing  Anopheles  in  great  numbers  in  the  presence  of  minnows. 
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The  stream  is  about  10  to  30  feet  wide  and  the  water  surface  covered 
with  brush  and  bushes  and  floatage.  On  the  southern  outskirts  of  a 
negro  section  there  is  a  cypress  brake  of  some  400  acres,  which  is 
flooded  each  year  and  contains  water  a  greater  part  of  the  season.  This 
brake  was  placed  under  suspicion,  although  very  few  mosquitoes 
were  found  in  the  fall  of  1920.  Inspection  this  season  showed  an 
early  crop  of  mosquitoes  about  blackberry  time,  mostly  of  the  woods 
variety.  At  the  same  time  a  scattering  of  Anopheles  was  found. 
No  flight  from  the  brake  could  be  detected  when  breeding  was  at  its 
greatest.  The  woodcutters  and  blackberry  pickers  said  that  mos- 
quitoes were  worse  some  years  than  others,  and  that  the  season  of 
1920  had  been  an  "  off  year."  In  1921  very  little  breeding  took  place 
in  the  pools  left  by  the  receding  waters  in  the  brake,  as  these  pools 
were  well  stocked  with  minnows  until  they  dried  up.  During  the 
remainder  of  the  season  there  was  not  enough  rainfall  to  cause  wet- 
weather  pools.  However,  had  a  rainy  season  occurred  in  midsummer, 
perhaps  this  would  have  accounted  for  what  the  local  negroes  termed 
"  an  exception  to  the  off  season." 

Except  for  the  brake  and  Jennings  Bayou,  the  large  bodies  of 
natural  water  are  not  mosquito  breeders. 

Contrary  tp  my  experience  elsewhere,  very  little  trouble  was 
experienced  with  breeding  in  wet-weather  pools,  as  the  Delta  soil 
takes  up  the  water  quickly  after  the  early  ground  water  recedes,  and 
rainfalls  of  short  duration  disappear  within  five  or  six  days. 

Man-made  breeding  places  constituted  the  main  source  of  both 
Anopheline  and  Culicine  breeding.  Named  in  order  of  their  sanitary 
importance  as  Anopheles  breeders,  the  railroad  borrow  pits  held 
first  place;  street  gutter  ditches  next.  Street  gutter  ditches  might 
have  been  placed  in  the  same  class  with  the  wet-weather  pools  had 
they  not  been  fed  by  leaking  hydrants  and  artesian  wells,  and  in 
most  cases  it  was  a  problem  of  stopping  leaks  rather  than  providing 
outlets  for  small  shallow  ditches. 

While  the  existence  of  out-of-door  breeding  places  caused  great 
economic  loss,  against  which  we  are  fighting,  yet  by  no  means  did 
they  produce  the  larger  number  of  mosquitoes.  There  is  no  doubt 
whatever  that  the  Culex  production  scattered  throughout  the  city 
in  storm-drainage  sewers,  catch  basins,  basements,  and  fire-protection 
barrels  have  been  in  the  past  the  cause  of  mosquito  annoyance.  The 
inspection  and  oiling  of  the  Culex-breeding  places  was  the  greater 
part  of  the  cost  of  control  work,  although  the  fire-fprotection  barrels, 
about  1,800  in  all,  maintained  by  16  manufacturing  concerns,  were 
oiled  at  their  own  expense.  Likewise,  basements  and  necessary  arti- 
ficial water  containers  were  oiled  by  the  property  owners.  Even 
with  this  expense  eliminated  the  oiling  of  Culex-breeding  places  on 
city  property  was  the  greater  part  of  oiling  and  maintenance  cost. 
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In  the  foregoing  I  have  stated  the  conditions  and  relative  needs 
of  control  work.  These  same  conditions  are  met  with  i&  other  places 
and  are  handled  in  the  same  manner  in  which  they  are  here,  but  ia 
some  cases  the  money  of  the  cooperative  agencies  goes^for  city  outlet 
ditches  and  street  improvements.  This  should  not  be  the  case  and 
can  be  avoided  by  separating  the  drainage  cost  from  the  cost  of  oiling 
and  inspection.  The  main  item  of  cost  at  Greenwood  was  the 
Walker's  Lake  Canal,  which  was  3^  miles  long  and  was  constructed 
about  10  years  ago.  It  served  its  purpose  well  by  draining  farm  lands 
adjacent  to  it  to  a  degree,  but  was  never  deep  enough  to  take  care  of 
two  36-inch  storm  drains  which  were  designed  to  care  for  the  storm 
water  falling  upon  about  one-third  of  the  area  of  the  city  of  Green- 
ivood.  The  outlets  of  these  sewers  were  submerged  and  the  water 
backed  into  the  mains,  laterals,  and  catch  basins,  and^  needless  to 
fijay,  bred  mosquitoes  in  profusion  during  the  entire  summer  season. 

To  get  an  outlet  for  these  sewers  and  to  provide  an  outlet  for  the 
too  acres  of  cypress  brake  the  deepening  of  the  ditch  was  deemed 
necessary  to  the  program.  Unless  this  were  done  the  campaign  would 
be  a  failure ;  yet,  on  the  other  hand,  the  cost  of  the  work  was  pro- 
hibitive for  the  town  alone;  and  certainly  the  money  of  the  coopera- 
tive agencies  should  not  pay  for  the  digging  pf  a  ditch  to  benefit 
farm  lands  and  city  property.  So,  in  order  to  prorate  the  cost 
among  those  who  would  receive  the  benefits — agricultural  benefits 
were  involved — ^the  landowners  along  the  canal  were  called  into 
conference  and  a  small  drainage  district  formed.  The  agreement 
provided  for  the  payment  of  the  initial  cost  of  labor  and  material 
by  the  landowners  in  the  event  that  the  city  would  agree  to  assume 
the  responsibility  of  its  construction,  advance  the  funds,  and  main- 
tain the  work  thereafter.  This  agreement  among  the  property  own- 
ers was  submitted  to  the  city  as  a  part  of  the  contract  between  the 
city  and  the  cooperating  agencies.  The  cost  of  this  outlet  ditch  was 
estimated  to  be  $5,000.  Cost  of  the  control  measures  within  flight 
range  of  the  city  was  estimated  at  $3,600. 

From  the  figures  given  it  may  be  seen  that  on  the  face  of  the  con- 
tract the  cooperating  agencies  gave  only  $1,200  of  the  $8,600  provided 
for  control  work.  This  was  brought  about  by  the  separation  of  the 
cost  of  drainage  from  inspection  and  oiling  and  their  offering  to 
share  one-third  of  the  less  costly  items  of  the  program,  namely,  main- 
tenance, inspection,  and  oiling. 

Conytruction  work  was  started  about  the  1st  of  May,  was  aban- 
doned on  account  of  high  water,  and  was  resumed,  together  with 
oiling  operations,  the  1st  of  June.  The  working  force  consisted  of 
a  foreman  of  construction  and  12  men,  and  an  inspector  and  2  oil- 
ers. These  forces  were  made  a  part  of  the  street  department  and 
reported  to  the  street  foremen,  who  handled  the  pay  rolls  and  di- 
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rected  the  work  under  my  supervision.  I  might  have  handled  it  sepa- 
rately, but  I  wanted  to  make  mosquito-control  work  a  part  of  the 
city's  regular  business  of  street  cleaning  and  street  improvements. 
I  wanted  to  graft  it,  so  to  speak,  onto  a  permanent  structure  already 
functioning,  that  it  might  remain  there. 

In  carrying  out  the  <vork,  several  interesting  situations  arose. 
At  the  beginning  of  the  season  Culex  mosquitoes  infested  all  of  the 
storm  drains  and  catch  basins,  but  no  breeding  was  found  in  tin  cans 
until  later,  about  the  latter  part  of  August.  There  was  one  sewer 
in  particular  from  which  they  swarmed,  making  it  almost  suffocat- 
ing to  crawl  in  a  manhole  when  the  discovery  was  made.  The  sewer 
was  an  old  abandoned  structure,  badly  constructed,  and  had  become 
silted  at  the  manholes,  holding  water  in  the  barrel  between  these 
points.  It  was  impossible  to  cover  the  entire  stretches  between  man- 
holes with  oil.  The  sewer  was  cleaned  by  flushing  and  oiled  at  the 
manholes  and  drip  cans  installed,  but  in  spite  of  this  breeding  set  up 
again.  The  sewer  was  fumigated  with  sulphur  to  kill  the  adult  mos- 
quitoes which  had  already  taken  wings,  but  was  not  very  successful, 
effort  to  fumigate  led  to  another  and  better  method,  which  I  want 
to  call  particular  attention  to.  In  carrying  out  this  latter  plan,  all 
manhole  covers  for  a  distance  of  three  blocks  were  removed  and 
5  gallons  of  gasoline  poured  slowly  into  the  upper  manhole  and 
allowed  to  drift  to  the  lower  end.  At  the  lower  manhole  a  lighted 
torch  was  lowered,  and  when  the  gasoline  reached  this  point  it 
ignited  and  flared  the  entire  length  of  the  sewer  barrel.  This  method 
was  used  in  the  beginning  of  the  season  to  clear  the  sewers  which 
had  already  become  infested,  in  order  to  gain  control  until  oil  or 
other  measures  should  be  instituted.  Drip  cans  placed  at  the  heads 
of  sewer  lines  having  a  continuous  flow  were  successful,  but  in  the 
old  sewer,  having  no  flow,  a  by-pass  had  to  be  constructed  from  an- 
other storm  drain  which  carried  hot  water.  This  introduction  of 
hot  water  into  the  old  sewer  line  gave  permanent  relief.  The  Culex 
disappeared  within  a  period  of  two  weeks.  It  may  be  interesting  to 
note  that  the  water  at  the  lower  end  of  the  sewer  was  not  hot  enough 
to  prevent  breeding,  but  the  draft  in  the  sewer  brought  down  a  hu- 
midity from  the  upper  end  which  prevented  breeding  through  the 
entire  length. 

The  Walkers  Lake  Canal,  which  was  blasted  by  T.  N.  T.  and  dyna- 
mite, has  been  discussed.  The  only  other  point  worth  mentioning 
is  the  help  rendered  by  the  Boy  Scouts.  The  Boy  Scouts  were  called 
into  service  late  in  the  season  when  breeding  started  in  tin  cans.  The 
.  early  spring  clean-up  had  taken  care  of  the  situation  in  the  begin- 
ning, but  the  summer  accumulation  of  cans  contributed  to  local  breed- 
ing.   There  were  a  number  of  reports  of  mosquito  annoyance  during 
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the  latter  part  of  Auf^iist,  and  investigation  showed  that  the  source 
of  breeding  was  tin  cans.  The  work  of  the  Boy  Scouts  aroused 
public  sentiment  against  artificial  containers  and  was  very  helpful  in 
controlling  this  phase  of  the  situation. 

The  campaign  was  explained  at  the  beginning  of  the  season  in  a 
talk  before  the  Kiwanis  Club  and  before  the  Woman's  Club,  and  one 
or  two  news  items  were  run  in  the  daily  paper  each  month.  These 
news  items  served  to  keep  the  public  informed,  to  bring  in  reports  of 
mosquito  annoyance,  reached  small  communities  in  the  field  covered 
by  it,  and  in  some  instances  went  even  further,  being  copied  by  papers 
having  a  state-wide  circulation. 

The  main  outlet  ditch  was  the  principal  item  of  drainage  cost  and 
was  paid  for  by  the  property  owners.  It  cost  $3,849.  Drainage  main- 
tenance cost  was  $198.  This  sum  covers  only  emergency  work  done  by 
the  inspector's  squad,  as  it  was  the  policy  of  the  inspector  to  oil  street 
gutter  ditches  until  the  city  street  force  should  provide  outlet  ditches, 
or  the  city  waterworks  force  could  stop  leaks.  The  cooperation  of 
these  departments  was  responsible  for  making  drainage  maintenance 
cost  almost  negligible.  The  city  street  force  constructed  about  2 
miles  of  ditches  and  the  Yazoo  &  Mississippi  Valley  Railway  spent 
about  $3,000  in  draining  their  borrow  pits.  The  railroad  work  was 
also  handled  by  their  own  forces. 

The  items  of  inspection  and  oiling  are  the  principal  costs,  which 
were  shared  by  the  cooperating  agencies  and  amounted  to  $660.32. 
This  cost  included  620  gallons  of  oil  and  55  gallons  of  creosote. 

MALARIA-HISTORY  CENSUS. 

A  malaria-history  census  was  begun  August  15  and  completed 
October  3.  The  actual  number  of  days  of  field  work  were  28,  aver- 
aging reports  from  51  houses  each  day.  All  houses  in  the  city  were 
visited  once,  but  no  return  calls  were  made  in  case  the  occupant  was 
absent.  Therefore  reports  were  had  from  only  two-thirds  of  the 
entire  population. 

The  standard  history-census  card  was  used,  and  data  were  obtained 
from  January,  1920,  to  the  date  of  taking,  particular  attention  being 
given  to  the  current  season. 

From  January,  1921,  to  September  15,  the  middle  of  the  ceJisus- 
taking  period,  there  occurred  342  cases  of  malaria.  Assuming  that 
this  incidence  holds  true  for  the  entire  population,  we  would  have 
505  cases  for  the  said  period ;  and  as  this  period  embraces  only  nine 
and  one-half  months,  in  order  to  convert  the  data  to  a  f uU-vear  basis 
it  is  necessary  to  further  increase  this  figure  by  applying  an  inci- 
dence rate  by  months  to  the  months  covered  by  the  census.  In  Mis- 
sissippi we  have  this  data  covering  a  period  of  seven  years.    This 
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i¥ould  give  740  cases  for  the  entire  population  for  the  year  1921,  a 
morbidity  rate  of  9.5  per  cent. 

The  number  of  cases  reported  for  the  year  1920  was  only  88.  This 
is  evidently  incorrect,  and  brings  up  a  point  which  I  would  like  to 
have  discussed.  Laat  year,  history-census  returns  from  the  three 
towns  which  I  worked  gave  less  than  half  the  number  of  cases  for  the 
preceding  year,  and  in  the  case  of  Greenwood  twenty-two  times  more 
during  the  year  in  which  the  work  was  done  than  in  the  previous  year. 

I  attach  no  importance  to  a  history  census  taken  which  covers  a 
back  period  of  more  than  six  months  and  very  little  importance  to 
any  history  census.    All  exaggerate  conditions. 

In  comparison  1  want  to  give  the  returns  from  the  local  practicing 
physicians,  which  cover  a  period  of  four  months — June,  July,  August, 
and  September.  There  are  18  doctors  practicing  at  Greenwood,  and, 
with  the  exception  of  one,  the  returns  are  complete.  The  total  num- 
ber of  cases  reported  are  158. 

Making  a  correction  similar  to  that  applied  to  the  history  census 
returns  to  bring  the  data  to  an  annual  basis,  there  would  have  been 
276 — a  morbidity  rate  of  3.54  per  cent  as  compared  with  that  of  9.5 
per  cent  shown  by  the  history  census.  Accurate  information  could 
not  be  obtained  whereby  it  might  be  determined  just  what  proportion 
of  these  cases  were  relapses  and  what  proportion  new  infections. 

One  interesting  feature  which  the  history  census  brought  out  is 
that  the  malaria  morbidity  rate  incident  to  the  population  in  the 
white  residential  section  where  the  houses  were  poorly  screened  was 
a  very  little  less  than  that  incident  to  the  negro  section,  where  the 
houses  were  poorly  screened.  In  the  white  residential  section,  where 
88  per  cent  of  the  houses  were  screened,  the  malaria  rate  was  7.7  per 
cent,  'while  in  the  section  populated  by  the  working  class,  mostly 
negroes,  the  malaria  rate  was  11.3  per  cent,  only  3.6  per  cent  higher. 
It  is  a  conceded  fact  that  screens  reduce  the  chance  of  infection  30 
per  cent  in  badly  infected  areas.  This  would  indicate  that  there 
were  few  malaria  moscjuitoes  present  to  carry  infection. 

Taking  the  doctor's  reports  as  being  more  nearly  correct,  and  as- 
suming the  economic  loss  incident  to  a  case  of  malaria  at  $30,  the 
entire  economic  loss  fit  Greenwood  for  the  year  1921  was  $8,280. 

Analyzing  further  the  doctor's  reports,  we  find  that  80  per  cent  of 
their  entire  malaria  practice  was  in  the  rural  district  and  20  per  cent 
in  Greenwood.  This  was  arrived  at  by  tabulating  the  malaria  re- 
ported to  the  county  health  officer  covering  the  same  period  for 
which  their  reports  were  made  for  the  city  of  Greenwood. 

In  conclusion,  I  would  call  your  attention  to  the  necessity  of  sep- 
arating the  cost  of  new  ditching  from  that  of  maintenance  drainage, 
inspection;  and  oiling.    .To  offer  State  aid  for  maintenance  drain- 
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age,  inspection,  and  oiling  should  be  the  policy  of  the  cooperating 
agencies. 

Where  new  ditch  work  involves  agricultural  benefits  to  individual 
property  owners,  as  well  as  mosquito  control  to  the  city,  the  promot- 
ing of  a  definite  proposition  to  submit  to  the  council  will  go  a  long 
way  toward  saving  funds  to  be  provided  by  the  cooperating  agencies. 

The  feasibility  of  eliminating  history  census  taking  from  the  pro- 
gram and  substituting  therefor  doctor's  reports  to  show  the  malaria 
incidence  for  the  demonstration  area  should  be  considered. 

As  to  field  methods,  there  is  an  opportunity  in  some  cases  to  reduce 
the  cost  of  inspection  and  oiling  permanently  by  introducing  hot 
water  or  manufacturing  wastes  into  storm  sewers.  To  reduce  the 
number  of  mosquitoes  which  have  already  taken  wing,  as  a  temporary 
expedient,  the  gasoline  flare  may  be  substituted  for  fumigation  in 
sewers. 

Mr.  Le  Prince.  The  next  speaker  will  be  Mr,  Stromquist. 

Mr.  Stromquist.  Mr.  Le  Prince  ha^  asked  me  to  say  something 
about  mosquito-control  work  at  Memphis,  which  I  shall  do,  not  with 
an  idea  of  showing  that  as  a  model  but  as  an  illustration  of  control 
work  in  a  large  city. 

We  have  not  limited  ourselves  to  Anopheles  control,  but  must 
attempt  to  control  the  production  of  Aedes  and  Culex  as  well.  Our 
organization  for  the  work  is,  of  course,  governed  by  local  condi- 
tions. 

We  employ  three  inspectors.  One  of  these  was  a  regular  sanitary 
officer,  who  was  paid  out  of  the  mosquito  fund  from  April  1  to  August 
1.  Most  of  that  time  he  was  detailed  to  the  garbage  division  of 
the  engineering  department,  and  his  work  consisted  in  going  over 
various  sections  of  the  city  and  getting  back  yards  cleaned  up. 
When  tin  cans  and  other  rubbish  had  been  piled  up  he  would  be 
followed  by  two  garbage  carts.  Of  course,  this  eliminated  a  large 
number  of  breeding  places.  At  times  he  would  inspect  fire  barrels  at 
industrial  plants  and  assist  in  investigating  complaints.  Another 
sanitary  officer  was  employed  on  the  mosquito  work  from  May  1  to 
October  15,  mainly  on  house-to-house  inspection,  inspection  of  fire 
barrels  at  lumber  yards  and  other  plants,  and  investigation  of  com- 
plaints. The  third  inspector  was  a  college  student,  employed  during 
his  vacation  and  employed  mainly  on  inspection  of  bayous. 

We  did  very  little  ditching  or  cleaning;  in  fact,  practically  all  that 
was  done  was  on  days  following  rains,  when  the  oiling  was  suspended 
and  we  wanted  work  to  hold  the  gang  together.  This  policy  was 
due  to  the  fact  that  we  were  advised  by  the  engineering  department 
and  the  city  attorney  not  to  work  on  private  property.  We  have  about 
85  miles  of  bayous  in  the  city,  some  of  which  have  been  covered. 


MALABIA-CONTROL  CAMPAIGN  AT  GREENWOOD,  MISS.  151 

Any  improvements  to  be  made  must  be  made  mainly  by  building  cul- 
verts, which  on  private  property  must  be  done  by  the  owners  either 
individually  or  by  drainage  districts,  and  in  the  streets  by  the  city. 
The  engineering  department  is  now  cooperating  by  building  culverts 
with  rounded  bottoms  and  proper  slope,  so  that  the  culverts  which 
will  be  built  in  the  future  will  not  provide  breeding  places  as  do 
some  which  have  been  built  in  the  past. 

On  the  6iling  work  we  had  a  truck  driver  and  four  or  five  white 
laborers  with  a  1-ton  Ford  truck.  We  did  not  employ  a  foreman,  but 
the  truck  driver  was  familiar  with  the  city  and  would  distribute  the 
men.  The  oilers  worked  in  pairs,  one  man  oiling  the  main  stream,  the 
other  its  branches.  All  the  bayous  were  oiled  on  an  average  of  three 
times  per  month. 

The  oil  used  was  a  mixture  of  black  oil,  waste  oil  from  garages  and 
filling  stations,  used  transformer  oil,  and  kerosene.  By  collecting 
waste  oil  anS  buying  discolored  kerosene  we  were  able  to  get  our  oil 
•  at  an  average  cost  of  about  7  cents  per  gallon,  including  the  cost  of 
hauling  and  mixing,  as  compared  with  17^  cents  per  gallon  in  1920. 
The  fire  marshal  assisted  us  by  telling  us  where  waste  oil  was  avail- 
able and  by  notifying  garages  and  other  places  that  they  must  not 
increase  their  fire  hazard  by  allowing  waste  oil  to  accumulate  about 
their  premises.  Our  average  cost. of  oiling  was  about  $4.35  per  mile, 
including  wages  of  truck  driver  and  laborers,  oil,  supplies,  such  as 
rubber  boots,  etc.,  and  maintenance  of  the  truck.  The  truck  driver 
was  paid  $90  per  month,  the  oilers  $2\50  per  day.  We  averaged  6.8 
man-hours  of  labor  per  mile. 

We  investigated  every  complaint  of  mosquitoes  that  came  to  the 
office  and  a  number  which  were  solicited  by  making  inquiry  as  to 
prevalence  of  mosquitoes.  From  the  early  part  of  July  to  the  1st  of 
October  we  had  about  300  complaints  and  in  30  per  cent  of  these  we 
found  breeding  places  on  the  premises  where  the  complaint  came 
from.  The  most  common  class  of  breeding  places  were:  (1)  Cans, 
tubs,  etc.;  (2)  pools  from  leaky  plumbing,  ice  boxes,  drains,  etc.;  (3) 
barrels;  (4)  cisterns. 

Records  were  kept  of  the  oiling  and  ditching  work  and  of  the 
inspections.  One  form  was  used  for  the  oiling  gang  on  which  one 
side  provided  space  for  reporting  the  places  oiled.  After  we  got 
complete  records  of  the  places  to  be  oiled  the  list  was  made  out  in 
the  office,  and  all  branches  of  a  bayou  and  other  places  which  re- 
quired oiling  would  be  listed  together  and  checked  oflF  as  they  were 
oiled.  In  this  way  we  did  not  have  to. depend  on  the  memory  of  the 
oilers  in  covering  all  the  places.  On  the  reverse  side  of  this  report 
was  provided  space  for  recording  the  number  of  men  and  hours' 
work,  amount  of  oil  used,  and  also  memorandum  of  supplies  received 
or  other  information. 
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For  reporting  inspections  two  forms  were  used,  one  for  stream  and 
the  other  for  house-to-house  inspection.  The  first  provided  space 
for  reporting  the  section  of  stream  inspected,  number  of  dips  made^ 
and  number  of  dips  where  Anopheles  and  Culex  were  found  and  the 
size  of  larvfiB.  The  other  form  showed  the  address  of  the  premises 
inspected,  type  of  breeding  place  found,  and  action  taken.  Monthly 
siunmary  was  made  of  the  oiling,  ditching,  and  inspections,  and  a 
monthly  progress  map  was  kept  which  showed,  in  ad<}ition  to  the 
work  done,  the  location  of  the  mosquito  complaints. 

The  matter  of  record  and  reports  may  be  carried  too  far  and  more 
attention  paid  to  them  than  to  getting  the  work  done,  but  we  have 
found  in  our  health  department  that  records  are  extremely  valuable 
at  times.  Several  times  during  the  summer  persons  come  to  the 
office  to  complain  that  some  bayou  had  not  been  oiled  all  summer, 
but  by  having  a  record  we  could  prove  to  them  that  the  work  had 
been  done. 

Appropriation  for  the  mosquito-control  work  was  $8,000,  of  which 
about  $5,450  was  spent.  Including  engineering  supervision,  the  total 
cost  is  about  4  cents  per  capita  and  40  cents  per  acre,  of  which 
about  18  per  cent  is  supervision,  24  per  cent  inspection,  47  per  cent 
oiling,  4  per  cent  ditching,  and  the  balance  the  cost  of  oil-storage 
tank  and  surplus  oil,  which  will  be  available  at  the  beginning  of  the 
1922  season. 

The  malaria  rate  has  had  an  increase  in  1921  over  1920  similar  to 
that  through  the  Mississippi  Delta.  We  do  not  get  complete  reports 
on  cases,  but  about  33  per  cent  of  our  deaths  from  malaria  are  non- 
residents brought  into  Memphis  hospitals.  The  malaria  death  rate 
from  1911  to  i916  was  67  per  100,000;  from  1917  to  1921,  25  per 
100,000.    Control  work  was  begun  in  July,  1917. 

Mr.  Le  Prince.  The  next  paper  will  be  by  Mr.  Parker. 
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Geobge  Pabker. 

Sanitary  Engineer,  International  Health  Board, 

As  a  means  of  controlling  the  transmission  of  malaria  fever  in  a 
defined  area  by  the  elimination  or  successful  control  of  Anopheles 
qiuulriinaeiUaihiSy  the  following  results  obtained  in  the  town  of  Dial- 
yille,  Tex.,  during  the  malaria  season  of  the  present  year  are  offered. 

DialviUe  is  a  town  of  approximately  220  inhabitants,  and  the 
boundaries,  embracing  the  built-up  section,  average  about  one-half 
mile  in  each  direction,  although  1  square  mile  of  territory  embraced 
the  control  area.  The  attached  sketch  indicates  the  general  topo- 
graphical conditions,  the  western  half  of  the  town  being  hilly,  while 
the  eastern  half  is  generally  flat.  The  territory  on  the  sketch  in- 
closed by  the  square  represents  the  built-up  section  of  the  town; 
most  of  the  houses  are  clustered  near  the  central  point,  and  it  will 
be  noted  that  in  this  section  the  prolific  A,  qtuulrimaoulcsttcs  breeding 
areas  are  located. 

The  town  people  subscribed  a  fund  of  $75  to  combat  malaria  fever. 
The  Cotton  Belt  Railway,  the  road  that  serves -the  town,  rendered 
assistance  by  supplying  the  necessary  amoimt  of  oil  and  a  pump  to 
spray  the  oil. 

During  the  time  when  the  breeding  of  A.  quadrima4mlcd/us  could 
be  expected  to  be  heavy,  it  was  not  uncommon  to  be  able  to  dip  up 
as  many  as  a  half  dozen  larvse  with  an  ordinary  drinking  dipper  in 
almost  any  section  of  the  breeding  areas.  By  inspection  A,  pv/ncti- 
penm8  were  found  to  be  breeding  along  the  stream  areas.  Only  a 
few  A.  crucicms  were  found  during  the  season. 

In  May  active  operations  were  started  to  control  the  breeding  of 
A.  guadrirriacviatus.  The  program  decided  upon  consisted  of  the 
employment  of  one  laborer  at  a  rate  of  $8  per  day  for  one  day  each 
week.  Oiling  was  resorted  to  until  the  breeding  was  under  control, 
and  then,  by  digging  a  few  feet  of  ditch  each  week,* in  addition  to 
keeping  up  the  oiling,  the  worst  areas  were  relieved  of  water.  No 
work  was  attempted  to  control  any  mosquito  breeding  except  as 
noted.  Fire  barrels  and  domestic  breeding  containers  were  kept  un- 
der control  both  as  a  precaution  and  to  eliminate  the  Culex  nuisance. 
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Total  expenditure,  oiling  (labor  and  material) $74.24 

Ditching,  new  work,  0.25  mile 15. 00 

Clearing  old  ditches,  0.05  mile _• 3.00 

Railway  transportation  of  labor— 7. 70 

Total 99. 94 

Distribution  of  funds: 

Town 75. 00 

Cotton  Belt  RaUway 24.94 

Total 99. 94 

Per  capita  cost .45 

The  results  obtained  from  this  work  are  evidenced  by  the  following 
data  of  malaria  fever  cases  which  occurred  in  the  town  area. 

Total  cases  reported  by  the  two  practicing  physicians,  January  to 
October,  inclusive,  15.  A  house-to-house  canvass,  totaling  65  houses 
visited  and  216  persons  accounted  for,  developed  that  in  1920  there 
were  37  cases  of  malaria  fever,  and  in  1921  only  16,  a  reduction  of  67 
per  cent.  It  will  be  noted  that  the  cases  reported  by  the  doctors  and 
those  recorded  by  the  survey  show  a  difference  of  only  1  case. 

Of  55  students  examined  in  the  local  school,  representing  41  rural 
families,  24  gave  malaria  histories  for  the  past  two  years,  divided  as 
follows :  1920, 12 ;  1921, 12.  This  indicates  that  the  malarial  infection 
remained  practically  constant  during  the  two  years  used  for  com- 
parison, and  would  further  serve  to  indicate  that  A.  quadrvmaca^ 
lotas  play  a  very  important  role  in  the  transmission  of  malaria  fever. 

Summing  up  the  data,  we  find  that  by  directing  activities  against 
the  A.  qy^idHrriiiculaMis^  the  malaria  fever  rate  in  this  village  shows 
a  reduction  of  57  per  cent  for  a  per  capita  cost  of  $0.45. 

Mr.  Le  Prince.  To-morrow  morning  we  shall  have  the  session 
open  for  general  discussion. 

You  will  remember  that  at  our  last  conference  we  discussed  the 
value  of  the  burning  of  vegetation,  and  it  was  suggested  that  we  go 
deeper  into  the  matter  and  find  out  the  cause  of  the  failure.  Mr. 
Bopes  will  speak  to  us  on  the  subject.  We  want  to  learn  how  to 
eliminate  grass  in  ditches. 

Mr.  Ropes.  We  had  very  heavy  rains  in  Arkansas  last  year  and 
the  grass  grew  approximately  2  inches  per  week,  I  should  think,  in 
the  ditches.  When  I  took  up  the  work  in  Dermott  we  had  6  or  8 
inches  of  grass  in  the  ditches;  there  was  prolific  breeding,  and  the 
grade  of  the  ditches  was  already  below  the  grade  of  the  culverts 
through  which  they  were  expected  to  drain.  Of  course,  the  only 
thing  I  could  do  was  to  oil  and  do  the  best  I  could  under  the  cir- 
cumstances. Consequently  I  was  very  much  interested  in  Mr.  Shaw's 
paper  on  the  Hauck  burner.    All  his  work  was  absolutely  success- 
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fill  in  destroying  vegetation.  He  did  get  rid  of  the  brush;  he  did 
get  rid  of  the  weeds  and  everything  else,  but  the  cost  was  excessive. 
Now,  I  looked  over  his  paper  carefully  after  getting  it,  and  I  found 
that  one  reason  his  cost  was  excessive  was  that  his  crew  was  too 
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large.    It  seemed  to  me  the  solution  was  to  develop  some  type  of 
apparatus  that  could  be  handled  by  a  smaller  crew. 

when  I  was  in  Brooklyn  last  spring  I  went  over  to  the  Hauck 
factory  and  met  their  sales  engineer  and  his  assistant  and  we  had  a 
long  conversation  there.    We  went  over  the  whole  factory;  they 
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showed  me  all  their  types  of  burners,  and  we  finally  devised  an  appa- 
ratus with  a  15-gallon  tank  such  as  you  will  see  in  the  exhibition  hall, 
with  25  feet  of  hose,  which  they  guarantee  is  oil-proof,  at  the  end 
of  which  is  a  burner.  This  apparatus  is  mounted  on  18-inch  wheels. 
I  proposed  to  use  that  in  Dermott,  but  I  had  to  go  to  Alabama  and 
never  got  to  it. 

In  August  I  got  a  letter  from  the  assistant  sales  manager  of  the 
Hauck  company.  It  appeared  that  he  had  sufficient  interest  in  this 
grass  burner  to  assemble  the  apparatus,  took  it  out  to  his  place  in 
New  Jersey,  the  general  location  of  which  I  am  familiar  with,  and 
tried  it  out.  He  reports  that  he  burned  a  strip  8  feet  wide  and  100 
feet  long,  containing  ordinary  weeds  3  or  4  feet  high,  scrub  oak  and 
maple,  in  20  minute  with  one  man.  Now,  if  that  is  true  I  know  it 
is  cheaper  than  anything  I  have  succeeded  in  doing  yet.  I  got  clear- 
ing like  that  in  Anniston  at  approximately  $80  an  acre,  with  labor 
$1.75  a  day. 

I  have  the  same  question  this  year  in  Orrville.  We  have  a  ditch 
that  is  anywhere  from  a  foot  to  18  inches  below  the  edge  of  the 
culvert.  Well,  we  cleaned  that  ditch  out.  That  ditch  had  been 
cleaned  successively  for  several  seasons,  and  the  grass,  dirt,  and 
everything  had  been  thrown  out.  Now,  there  is  no  use  going  any 
further  because  the  ditch  is  already  too  low.  I  understand  from 
Mr.  Johnson  that  they  have  ordered  one  of  the  burners  to  be 
tried  in  Mobile.  I  am  sure  that  all  of  you  will  be  very  much  inter- 
ested to  find  out  how  it  works  and  what  the  cost  will  be,  and  I  really 
think  that  we  have  solved  the  question  of  getting  rid  of  grass  and 
weeds  in  ditches  of  this  character.  I  might  add  that  for  an  extra 
cost  of  $4  you  can  get  a  spray  attachment  and  use  the  apparatus  for 
spraying  oil.  The  cost  of  the  whole  assembled  tank  on  wheels,  with 
hose,  is  $215. 

Mr.  Le  Prince.  Does  anybody  wish  to  ask  Mr.  Ropes  any  ques- 
tions? 

Mr.  SiiAw.  It  is  a  fact  that  in  Baton  Bouge  last  year  the  Haudc 
burner  was  tested  when  labor  was  high  and  with  two  men  to  operate 
it.  We  worked  under  disadvantages.  The  burner  came  late  in  the 
season  and  we  were  without  sufficient  funds  to  experiment  with  that 
apparatus.  The  container  was  placed  on  the  ditch  bank  and  carried 
from  place  to  place.    It  had  to  be  advanced  as  the  burning  was  done. 

I  certainly  have  to  be  shown  in  the  matter  of  burning  weeds  3  or 
4  feet  high,  on  the  basis  that  Mr.  Bopes  speaks  of,  because  we  had 
cocklebur  bushes  about  4  feet  high  and  the  corresponding  stalk  that 
you  will  find  in  a  weed  that  high,  or  about  an  inch  in  diameter,  and 
1  think  it  took  something  close  to  five  minutes  to  bum  a  stalk  suffi- 
ciently to  cause  the  bush  to  fall  of  its  own  weight.  I  reported  last 
year  the  work  was  unsatisfactory  and  said  I  was  surprised  by  the 
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quickness  with  which  the  vegetation  returned  in  Baton  Rouge. 
There  was  not  very  much  difference  in  the  time  as  compared  to  the 
regrowth  after  cutting. 

Mr.  Le  Prince.  I  am  under  the  impression  that  Mr.  Ropes,  after 
conversation  with  these  manufacturers,  has  evolved  a  new  type  of 
burner  or  some  new  features  of  the  machine.  Anything  I  have  said 
was  not  intended  to  be  a  reflection  upon  the  efforts  of  those  who  had 
tried  the  old  type  burner. 

Mr.  RoFES.  I  am  familiar  in  a  general  way  with  the  vegetation  in 
that  part  of  New  Jersey.  This  gentleman  lives  out  in  Elizabeth, 
and  I  doubt  whether  anything  but  the  scrub  oak  and  maple  present 
a  serious  proposition.  The  stalks  of  the  weeds  are  very  seldom  over 
a  quarter  of  an  inch  in  diameter  and  they  grow  3  or  4  feet  tall. 
There  isn't  anything  like  what  you  have  to  contend  with  down  here. 

Mr.  Las  Prince,  Is  there  any  further  discussion  on  the  subject? 

Mr.  KoMP.  I  used  a  Hauck  burner  on  nothing  )3Ut  "  Bermuda " 
grass,  green,  and  on  that  my  cost  ran  something  like  $14  an  acre.  I 
have  no  record  of  how  permanent  that  work  was,  but  Mr.  Davis  can 
tell  us  something  about  that. 

One  place  where  the  Hauck  burner,  or  any  other  burner  or  torch, 
or  anything  of  the  sort,  can  be  used  successfully  is  in  the  control 
of  the  big  Psorophora  larvse  that  occur  in  temporary  rain-water 
pools.  Within  12  hours  after  the  rain  falls  the  wiggle-tails  hatch, 
for  the  eggs  are  laid  in  the  dr}^  mud  in  the  bottom  of  the  pool,  between 
rains.  If  the  bottoms  of  these  pools  are  burned  out,  the  eggs  will 
be  destroyed  and  the  next  brood  prevented  from  appearing. 

Doctor  Bowers.  While  this  is  a  little  apart  from  the  subject  under 
discussion,  I  thought  perhaps  it  may  not  be  inopportune  to  make  a 
suggestion  which  occurs  to  me.  You  exhibited  this  morning  a  very 
interesting  moving  picture  showing  the  development  of  the  mos- 
quito and  its  life  history. 

Now,  on  the  matter  of  publicity  work,  I  would  suggest  to  you,  Mr. 
Speaker,  if  this  picture  is  to  achieve  its  greatest  success,  that  the 
man  who  is  responsible  for  the  writing  of  the  captions  on  this  picture 
simplify  those  captions  in  order  to  get  a  popular  understanding  of 
the  matter.  When  he  says  that  a  "  mosquito  retains  its  perpendicular 
position,"  it  would  be  much  better,  to  my  mind,  to  say  it  ''  stands  up 
straight,"  and  so  on  along  that  line.  Get  your  message  down  to  a 
14-year  intelligence  if  you  want  to  make  it  valuable. 

Open  Session,  November  17,  1921. 

Mr.  Le  Prince.  The  meeting  will  come  to  order. 
When  suggestions  were  asked  for,  one  or  two  suggestions  were 
received  that  it  would  be  better  to  have  an  open  session  rather  than 
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have  fixed  papers.     Some  said  fixed  papers  were  the  best.     I  am 
going  to  ask  Mr.  Komp  to  take  the  chair. 

Mr.  Komp.  As  I  have  to  discu&s  a  paper  at  another  section  meeting 
this  morning,  the  best  thing  we  can  do  will  be  to  elect  a  permanent 
chairman  for  this  section.    Do  I  hear  any  nominations? 

(Mr.  Ropes  was  nominated.) 

Mr.  Komp.  The  nomination  has  been  made,  and  the  secretary  is 
instructed  to  cast  a  unanimous  ballot  in  favor  of  Mr.  William  Ropes 
as  permanent  chairman  for  to-day.  Mr.  Ropes. 
•  Mr.  Ropes.  The  meeting  will  come  to  order.  The  meeting  is  for 
general  discussion ;  if  anybody  has  anything  to  say,  why  now  is  the 
time  when  he  is  expected  to  give  everybody  the  benefit  of  his  experi- 
ences. It  doesn't  make  any  diflFerence  how  small  the  fact  may  be  he 
has  to  present.    The  meeting  is  now  open. 

Doctor  Fricks.  I  wish  to  say  a  very  few  words,  Mr.  Chairman. 
We  have  had  a  splendid  conference.  We  hope  to  have  another  next 
year  in  Chattanooga. 

This  is  a  conference  of  field  workers  in  malaria — here  to  discuss 
the  problems  which  they  have  encountered  during  the  past  year  and 
their  methods  of  handling  them;  also,  the  problems  they  have  met 
which  they  want  assistance  in  solving.  We  must  not  lose  sight  of 
the  objects  and  purposes  of  these  meetings.  If  we  do,  they  will  no 
longer  serve  a  useful  purpose  and  the  Surgeon  General  will  then  have 
no  justification  for  authorizing  our  attendance. 

Next  year  we  are  going  to  be  compelled  to  adjust  our  conference 
meeting  more  closely  with  the  section  on  public  health  and  the  meet- 
ings of  the  national  malaria  committee.  This  will  be  discussed 
with  Mr.  Le  Prince  at  headquarters. 

I  am  delighted  to  say  that  it  is  the  engineers  who  have  done 
the  biggest  piece  of  work  that  we  have  accomplished  this  year. 
In  my  opinion,  Mr.  Johnson's  work  in  Alabama  is  most  original. 
It  is  along  the  lines  that  we  must  expand  if  we  are  to  demonstrate 
that  malaria  can  be  controlled  over  large  areas  at  reasonable  cost. 

I  want  to  say  just  one  more  word  about  the  necessity  for  coordi- 
nated effort  among  us  in  malaria  investigations  and  demonstrations. 
The  time  has  gone  by  when  one  man  could  go  out  and  handle  his 
job  separately  and  distinctly  from  the  work  of  others.  Mr.  Le 
Prince  and  I  represent  the  bureau  at  malaria  field  headquarters, 
outline  the  season's  work,  the  policies  to  be  pursued,  and  assign  tc 
each  man  his  part  to  the  best  of  his  ability.  We  expect  each  man 
in  the  field  to  assume  full  responsibility  for  the  detail  duties  im- 
posed upon  him,  and  that  whenever  he  is  in  grave  doubt  as  to  proper 
procedure  or  policy  to  be  pursued,  he  will  report  the  same  to  us  and 
call  on  us  for  assistance.  It  is  only  by  working  together,  each  man 
doing  his  full  duty,  but  remembering  that  the  malaria  problem  is  of 
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enormous  extent  and  that  there  are  others  working  in  the  same  field, 
that  the  greatest  results  can  be  accomplished  with  the  least  loss  of 
effort  and  the  least  friction. 

Mr.  KoMP.  I  should  like,  if  possible,  to  have  Mr.  Le  Prince  discuss 
the  work  that  Mr.  Johnson  has  done  in  Alabama,  giving  the  reasons 
why  Mr.  Johnson  was  able  to  do  that  particular  piece  of  work,  and 
also  to  suggest  means  whereby  the  State  health  officers  in  other 
States,  can  lay  the  foundation  for  county- wide  work.  I  think  if  he 
will  do  that  it  will  be  one  of  the  most  valuable  contributions  we  can 
have. 

Mr.  Ropes.  I  think  it  is  a  good  idea.    Mr.  Le  Prince. 

Mr.  Le  Prince.  Regarding  the  work  initiated  by  Mr.  Johnson  in 
the  counties,  the  important  thing  was  to  realize  that  there  were 
agencies  there  that  could  be  utilized.  There  were  health  workers 
there  who  were  going  to  stay  there.  He  was  careful  first  to  think 
over  the  matter  carefully  and  decide  which  was  the  best  way  to  ap- 
proach these  all-time  county  health  authorities  so  as  to  make  them  as 
interested  in  malaria  work  as  he  was  himself.  That  was  the  first  big 
point.  The  second  point  was,  he  made  them  realize  that  by  taking 
up  the  mosquito  work  they  could  do  their  other  sanitation  work  very 
much  more  satisfactorily  as  the  public  became  interested.  Mr.  John- 
son had  the  good  fortune  to  work  in  a  State  where  the  State  health 
officer  is  decidedly  interested  in  malaria  control  and  where  he  has 
been  very  successful  also  in  selecting  good  health  officers,  a  very  im- 
portant point  in  sanitation. 

Mr.  Johnson  has  so  planned  his  time  that  he  can  return  to  the  units 
he  has  started  before  the  men  who  are  doing  antimalaria  work  have 
had  the  opportunity  to  get  far  ahead  with  it.  He  had  a  lot  of  prob- 
lems on  hand,  but  he  keeps  his  finger  on  the  pulse  of  the  situation  all 
the  time.  He  doesn't  let  things  go  too  far  before  he  sees  how  they 
are  going  on.  You  can't  expect  in  work  of  that  sort  to  obtain  a  hun- 
dred per  cent  result  immediately.  An  80  per  cent  result  is  good, 
particularly  if  the  county  health  officer  who  is  directing  the  work  is 
sufficiently  interested.  He  will  know  that  this  is  only  the  start,  and 
later  on  he  will  increase  that  80  per  cent. 

Doctor  Welsh  explains  to  the  men  before  they  start  on  a  problem 
what  the  difficulties  are  going  to  be,  and  has  arranged  so  that  the 
State  board  of  health  will  give  funds  only  to*  the  county  health  de- 
partments that  provided  the  county  health  officer  with  an  all-time 
inspector. 

We  may  consider  that  the  inspector  is  occupying  a  position  as 
important  as  we  are.  We  are  relying  on  the  inspector  every  time. 
We  must  keep  on  encouraging  that  inspector  in  order  to  increase 
his  interest  in  the  work.  If  we  don't  we  shall  fail  and  the  work  will 
fail,  too.    Everything  comes  back  to  that  inspector.    Now,  sup- 
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posing  a  field  inspector  who  is  getting  a  small  salary  realizes  fullj 
that  the  welfare  of  the  people  in  his  section  of  the  State  depends 
directly  on  him,  that  he  has  a  most  important  position,  it  would  be 
unfair  not  to  increase  his  knowledge  of  mosquito  control.  I  have 
been  in  places  where  the  field  inspectors  didn't  know  Anopheles  from 
any  other  mosquitoes.  We  must  try  to  get  a  little  more  knowledge 
to  our  field  inspection  force.    That  is  what  leads  to  success. 

Also,  there  is  a  chart  here  that  relates  right  to  this  matter  that  I 
want  to  take  up.  It  has  a  direct  bearing  on  future  work.  I  am  think- 
ing now  of  Mr.  Johnson's  work  24  months  from  the  present  time.  I 
am  not  holding  this  up  as  a  hundred  per  cent  model — ^just  as  a  sugges- 
tion to  you.  The  most  important  thing  to  do  is  to  teach  the  field 
inspector  or  the  foreman,  to  keep  a  check  on  their  work.  Before 
the  campaign  starts  locate  a  dozen  or  five  dozen  Anopheles  resting 
places,  places  where  adult  Anopheles  are  numerous,  and  let  your 
foreman  know  that  the  ultimate  object  of  his  work  is  to  keep  those 
places  free  from  adult  Anopheles.  Let  him  take  a  big  pride  in  tell- 
ing you  when  you  get  around  that  he  hasn't  found  a  single  Anopheles 
in  any  of  those  places.  But,  more  than  that,  once  a  we^  get 
him  to  visit  these  places.  Tell  him,  "  That  is  the  history  of  the 
Anopheles  work  in  that  town."  '  The  State  health  officer  should  have 
those  figures  given  him  right  along.  If  anybody  tells  the  State 
health  officer  that  Anopheles  work  is  wrong,  he  can  just  refer  to  the 
reports  that  have  been  sent  to  him  and  show  the  exact  status  of 
Anopheles  prevalence.  If  your  foreman  can  meet  you  at  the  train 
with  a  smile  on  his  face  and  invite  you  to  go  around  to  every  one  of 
the  culverts  and  other  resting  places  of  the  Anopheles,  and  tell  you 
that  you  can't  find  a  qiLcdrirnacuLaius  or  fv/nctipenrm  in  those  places, 
you  have  won;  you  are  not  needed  there.  But  suppose  your  field 
man  is  mistaken,  and  tells  you  they  are  not  there  when  they  are  there, 
don't  reprimand  him  but  show  him  he  is  mistaken,  and  he  won't  be 
mistaken  a  second  time  if  he  is  worth  anything. 

Doctor  Griffiths.  Mr.  Chairman.  I  would  like  to  take  up  a  feature 
that  is  of  practical  value  in  the  field,  a  question  of  a  trap  tube  tliat  I 
have  used  for  several  years  in  collecting  live  mosquitoes  for  dissecting, 
egg  laying,  etc.    [Exhibits  collecting  tube.] 

Mr.  Roj^ES.  Is  that  tube  tight  ?  Can  you  keep  your  chloroform  in 
it  for  any  length  of  time? 

Doctor  Griffitts.  Oh,  it  isn't  for  chloroform ;  it  is  for  catching  live 
mosquitoes.  You  can  catch  mosquitoes  rapidly  in  this  and  transfer 
them  to  a  bottle  or  other  container  and  generally  get  egg  laying  over- 
night. In  this  way  it  is  easy  to  have  an  exhibit  with  you  of  live 
mosquitoes  and  Anopheles  eggs. 

Mr.  Ropes.  I  think  Mr.  Komp  had  something  to  say  on  the  question 
of  Alabama  work. 
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Mr.  KoMP.  I  simply  wanted  to  get  this  on  the  record,  and  then 
when  Mr.  Johnson  comes  back  we  can  discuss  it. 

First,  what  has  made  Mr.  Johnson's  work  possible  is  the  fact  that 
he  has  in  Alabama  a  State  law  which  provdes  for  full-time  county 
health  officers.  I  think  that  Doctor  Welsh  is  the  only  State  health 
officer  who  has  flie  advantage  of  such  a  law.  Doctor  Fricks,  when  he 
first  gave  us  our  instructions,  said  we  were  not  to  attempt  antimalaria 
work  in  any  county  which  did  not  have  a  full-time  county  health 
officer.  The  way  that  works  out  is  something  like  this:  The  State 
of  Mississippi  is  malarious  in  certain  sections  only.  At  the  time  I 
worked  there,  there  were  only  seven  full-time  county  health  officers 
in  the  entire  State.  Of  these  seven,  only  two  were  in  the  malarious 
section.  That  about  settles  the  question  of  where  we  can  do  county- 
wide  work. 

The  second  point  is  that  Mr.  Johnson  is  not  held  responsible  for 
the  success  of  the  control  work ;  he  merely  acts  in  an  advisory  capacity, 
and  the  all-time  county  health  officer  is  responsible  for  the  success  of 
the  work  to  the  State  board  of  health.  Mr.  Johnson  is  merely  a  travel- 
ing instructor  for  these  county  health  officers.  He  shows  them  how, 
and  they  are  held  absolutely  responsible  for  the  success  of  the  work. 
That  is  the  way,  according-  to  Mr.  Le  Prince,  that  we  all  have  to  work 
in  the  future,  because  we  can't  spread  ourselves  out  anj^  thinner  than 
we  are  now. 

We  must  evolve  methods  to  get  adequate  State  legislation  so  that 
county  health  units  will  be  permanent  organizations,  under  the 
direction  of  qualified  men,  provided  with  sufficient  trained  helpers. 
Then  they  may  be  held  responsible  to  the  State  board  of  health  for 
the  success  of  malaria-control  operations  in  their  counties,  so  that  the 
sanitary  engineer  will  merely  make  the  survey  and  plan  the  work, 
leaving  its  execution  to  the  county  health  officer.  The  county  health 
units  must  be  composed  of  a  full-lime  county  health  officer  with  a 
competent  inspector.  In  the  State  of  Alabama  each  health  unit 
has  a  full-time  clerk,  a  full-time  inspector,  or  a  full-time  nurse.  • 

The  nurse  is  usually  supplied  by  another  agency,  but  we  must 
have  a  sanitary  inspector  in  each  unit  which  undertakes  to  do 
malaria-control  work. 

Mr.  Kboeze.  Do  they  carry  on  the  same  program  that  we  carry  on 
in  Mississippi?  You  know  in  Mississippi  the  program  will  last  at 
the  most  about  three  years,  except  in  Bolivar  County  and  Lee 
County,  and  I  don't  see  how  the  county  health  officer  can  spread  him- 
self out  any  more.  I  know  the  fellows  that  I  visit  are  so  busy  they 
can't  do  it. 

Mr.  KoMP.  I  think  I  can  explain  that  in  this  way :  These  county 
health  officers,  in  a  great  many  cases,  are  not  only  full-time  county 
health  officers,  but  are  also  directors  of  Eockefeller  Foundation  rural 
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^sanitation  units,  and  that  work  is  only  supposed  to  be  carried  on 
until  all  the  towns  and  the  rural  sections  of  the  county  are  supplied 
with  sanitary  privies,  which  usually  takes  two  or  three  years.  Then 
the  whole  work  of  upkeep  is  turned  over  to  the  full-time  health 
officer.  That  is  true  in  Bolivar  County ;  that  is  true  in  Lee  County, 
Miss. 

Another  thing  about  our  difficulties:  I  had  malaria-control  work 
started  in  the  county  seat  of  one  progressive  county,  with  the  ex- 
pectation that  it  would  be  extended  to  the  county  under  the  supervi- 
sion of  the  county  health  officer,  and  the  county  health  unit  blew 
up.  That  is  the  difficulty  of  health  work  in  the  Southern  States;  it 
isn't  on  a  sufficiently  permanent  basis,  legislative  or  otherwise,  so 
as  to  make  it  possible  at  the  present  time  for  more  of  the  States  to 
do  malaria  work,  and  until  we  get  the  necessary  legislative  basis  and 
more  permanent  health  units,  we  must  get  along  on  the  old  plan. 

Mr.  Foster.  Mr.  Chairman,  there  occurs  to  me,  the  matter  of 
houses  which  can  not  be  screened.  I  am  thinking  that  perhaps  not 
many  of  us  will  be  working  in  places  where  we  will  have  the  benefit 
of  a  compulsory  screening  ordinance.  I  am  afraid  that  we  are  too 
much  inclined  to  admit  that  there  are  houses,  habitations,  where  it  is 
impossible  to  screen.  We  picture  the  typical  laborer's  house.  We 
think  it  can't  be  screened.  There  are  crevices  and  there  are  cracks 
that  admit  mosquitoes.  It  is  difficult  to  screen  those  things.  There 
are  a  great  many  places  around  turpentine  camps  and  sawmills 
where  we  may  find  materials  that  lend  themselves  to  stopping 
crevices.  Eough  carpentry,  very  rough,  can  be  utilized,  provided 
we  avail  ourselves  of  material  such  as  hay,  shavings,  pine  straw,  and 
even  sawdust,  and  Spanish  moss  that  hangs  from  the  trees  in  a  great 
many  parts  of  the  country  where  we  have  so  much  malaria.  Such 
stuffs  can  be  gotten  and  crammed  into  the  crevices,  and  only  very 
rough  carpentry  is  necessary  to  make  it  stay  there.  We  must  not 
admit,  we  must  not  allow  the  people  to  believe  that  they  have  build- 
ings that  can  not  be  made  mosquito  proof.  There  are  ways  to  do 
such  work  and  the  cost  need  not  be  insupportably  expensive. 

Doctor  Carter.  I  want  to  ask  the  engineers  here  one  question. 
I  have  been  asked  by  Mr.  Mendelsohn  about  malaria  articles.  Now, 
none  of  the  malaria  articles  have  much  to  do  with  the  engineering 
part  of  the  control  work.  They  are  medical  articles,  professional 
articles,  biological  articles. 

I  do  not  know  whether  it  is  worth  while  or  not.  There  are  some 
articles,  for  instance,  by  some  Holland  people,  that  are  of  interest 
to  a  physician  or  an  entomologist,  or  a  mosquito  man,  but  they 
haven't  any  engineering  features  in  them. 

Mr.  Stromquist.  I  think  the  more  general  knowledge  we  have 
of  the  medical  end  of  it  the  better  we  can  do  our  work. 
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Mr. 'Shaw.  Mr.  Frank  and  Mr.  Le  Prince  suggested  that  I  show 
"this  chart  and  ask  everyone  to  think  about  the  situation  and  give 
a  reason  for  this  condition  on  the  Mississippi  coast.  I  have  sep- 
arated the  protected  area  from  the  unprotected  area,  and  find  the 
reduction  in  the  former  to  be  greater  than  in  the  latter. 

It  is  natural  to  question  this  unusual  drop  in  the  unprotected 
zone.  Doctor  Williams's  explanation  is  that  it  is  due  to  education 
in  prevention  and  cure,  but  even  though  there  has  been  a  great  deal 
of  work  along  this  line,  such  results  do  not  seem  possible.  I  doubt 
it.  But  another  point,  the  northern  part  of  this  county  is  high- 
and  well  drained,  and  possibly  now,  with  the  mile  strip  of  the  coast 
being  free  of  Anopheles,  the  people  from  this  section  who  came 
down  to  the  infected  area  didn't  get  an  infection  and  carry  it  back 
«s  they  did  formerly.  Doctor  Williams  says  they  go  down  to  the 
coast  and  spend  a  day  and  then  go  back,  and  I  think  that  is  true. 
There  is  one  road  through  the  middle  of  the  county,  and  most  of 
the  people  come  by  wagons  or  autos  and  go  back  without  spending 
much  time  on  the  coast. 

However,  has  anyone  an  idea  to  suggest  as  a  cause  of  this  reduc- 
tion? I  believe  these  reports  are  dependable;  they  are  checked 
very  closely. 

Mr.  KoMT.  I  am  familiar  with  that  work,  but  I  have  no  explana- 
tion to  offer.  The  difference  in  population  ought  to  be  taken  into 
consideration.  The  total  population  of  Harrison  County  is  about 
35,000,  and  I  think  that  about  25,000  live  on  the  seacoast,  in  three  or 
four  towns,  the  largest  of  which  is  about  10,000  and  the  smallest 
about  2,000. 

There  may  be  something  in  the  fact  that  the  species  of  Anopheles 
is  different  in  the  two  sections.  Upcountry  I  think  the  prevailing 
species  is  punctipennis ;  on  the  seacoast  the  prevailing  species  is 
.crucians.  Crucians  is  thought  to  be  almost  as  good  a  carrier  of  in- 
fection as  giuidrmiaculatus. 

Mr.  Shaw.  This  chart  might  be  of  interest.  The  upper  line  shows 
the  gradual  increase  of  expenditures  on  the  initial  work  throughout 
1918,  amounting  to  practically  $102,000,  followed  by  the  mainte- 
nance costs  throughout  1919  and  1920,  or  $10,000  a  year.  At  any 
point  on  this  line  we  can  read  the  total  cost  to  that  time.  Now,  by 
plotting  deducting  ordinates  from  the  line  of  expenditure  equal  to 
the  economic  saving  up  to  that  time,  we  provide  points  through  which 
the  line  of  financial  balance  (lower  line)  passes.  This  line  of  finan- 
cial balance  crossed  the  zero  line  just  prior  to  the  end  of  1920.  At 
the  end  of  1920  the  capital  investment  had  been  replaced  and  there 
was  a  net  revenue  of  $1,781.13.  In  other  words,  by  the  end  of  1920, 
during  three  years,  there  had  been  spent  a  total  of  $121,718.87  and 
the  work  had  effected  an  economic  saving  of  $123,500.    This  economic 
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saving  is  based  on  an  allowance  of  $40  per  case  per  season,  and  the 
computations  are  made  on  the  number  of  treated  cases  reported. 
On  the  basis  of  the  1921  conditions,  there  having  been  112  cases 
treated  (the  full  report  being  at  hand  as  I  revise  the  notes)  instead 
of  the  before-control  average  of  1,539.5,  the  economic  saving  in  this 
and  all  subsequent  seasons  will  be  $57,100  or  a  net  revenue  of 
$47,100,  the  maintenance  cost  being  $10,000. 

If  the  commissioners  fail  to  appropriate  the  $10,000  any  jear^ 
they  will  deprive  the  32,855  people  of  this  dividend  of  $47,100,  or  it 
would  be  the  same  as  taking  from  each  man,  woman,  and  child  the 
amount  of  $1.43. 

Mr.  Magoon.  Mr.  Chairman,  I  have  just  two  questions  I  would 
like  to  ask.  How  soon  after  a  female  Anopheles  emerges  from  the 
water  may  that  female  Anopheles  be  prepared  to  lay  eggs — the 
minimum  time? 

Another  question  is:  Is  there  not  some  kind  of  a  woods  Culex 
mosquito  that  takes  the  same  position  as  the  Anopheles  with  their 
tail  in  the  air  ? 

Mr.  EoPES.  Will  you  answer  those  questions,  Mr.  Mayne,  please  f 

Mr.  Mayne.  In  respect  to  No.  1,  the  minimum  period  in  which  a 
female  Anopheles  is  prepared  to  lay  eggs  is  six  days.  That  is  under 
the  most  favorable  conditions  regardless  of  whether  they  have  been 
fertilized  or  not. 

Mr.  KoMP.  There  is  a  species  of  Anopheles  which  assumes  the 
posture  of  a  Culicine,  but  it  doesn't  occur  in  the  United  States.  If 
you  see  them  sitting  up  with  their  tails  in  the  air,  you  may  be 
practically  sure  they  are  Anophelines. 

Mr.  Magoon.  I  was  referring  to  a  small  mosquito  about  the  size 
of  the  ordinary  Culex,  a  little  bit  larger  than  the  Aedes  calopiM^ 
that  has  spotted  legs.  Its  body  and  wings  resemble  the  body  and 
wings  of  an  ordinary  Culex.  People  have  assured  me  that  their 
resting  position  was  identical  with  the  Anopheles  resting  position. 

Doctor  Carter.  There  is  an  Anopheles  that  takes  the  position  of 
the  Culex,  but  the  contrary  doesn't  occur.  There  is  also  a  Culex 
with  spotted  wings,  but  it  doesn't  occur  in  this  country;  in  Cali- 
fornia, I  believe. 

Mr.  Magoon.  Mr.  Chairman,  may  I  ask  another  question?  I 
would  like  to  ask  if  anybody  can  keep  the  true  Culex  adult  alive 
more  than  a  day  in  a  bottle  or  a  jar! 

Doctor  CooGLE.  If  it  is  the  J^soropTiora  cUiatiia  that  you  refer  to, 
I  have  a  specimen  on  exhibit;  you  can  keep  these  fellows  alive  for 
a  week  without  feeding  them.  By  feeding  them  a  little  sweetened 
water  they  will  live  several  weeks,  provided,  of  course,  the  tempera- 
ture ranges  somewhere  between  60°  and  90°  F. 
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Mr.  Smith.  I  should  like  to  ask  what  mosquito  it  is  that  looks  like 
a  Stegomyia  and  is  not  a  Stegomyia? 

Mr.  HiLDEBRAND.  I  think  that  I  know  the  species  to  which  Mr. 
Smith  refers.  I  took  some  specimens  to  Washington,  where  they 
were  identified  by  Doctor  Dyar  as  Aedes  solUcitans,  They  were 
breeding  in  a  ditch  at  Savannah,  Ga.,  which  was  polluted  with  the 
acid  waste  from  guano  works.  This  species  had  previously  been  re- 
corded only  from  brackish  water,  so  upon  the  suggestion  of  Dr.  L.  O. 
Howard  I  wrote  a  notice  to  Science,  reporting  the  catch. 

Mr.  Parker.  May  I  ask  Mr.  Hildebrand  a  question? 

In  a  village  where  I  conducted  work  this  year,  there  was  a  cellar 
beneath  one  of  the  business  houses  which,  for  various  reasons,  con- 
tained water  throughout  the  year  and  was  a  source  of  prolific  mos- 
quito breeding.  The  area  was  about  1,900  square  feet.  In  the  spring 
about  500  Oambusia  were  placed  in  the  water  and  for  several  months 
excellent  mosquito  control  was  experienced,  and  also  a  noted  increase 
of  the  fish.  Suddenly  all  the  fish  died  and  mosquito  breeding  re- 
appeared. More  fish  were  introduced  and  they  disappeared  within 
a  few  days.    No  enemy  to  the  fish  could  be  discovered. 

At  the  rear  of  the  building  there  was  an  opening  leading  into  the 
cellar,  through  which  a  great  deal  of  trash  and  rubbish  was  thrown 
from  time  to  time,  and  I  think  perhaps  through  this  channel  the 
water  became  acid  polluted.  I  wish  to  ask  what  might  have  caused 
the  fish  to  die  after  surviving  so  long  in  the  spring  and  eariy  summer? 

Mr.  Hildebrand.  I  can  not  answer  Mr.  Parker's  question,  but  there 
is  a  possibility  that  something  containing  acid  was  thrown  into  the 
cellar.  We  must  remember  in  using  fish  control  that  a  mere  trace  of 
acid  will  kill  fish. 

Mr.  Shaw.  I  want  to  ask  the  members  of  the  conference  if  any- 
body has  observed  the  phenomenon  of  cannibalism  among  the  An- 
opheles larvae. 

Mr.  Magoon.  Mr.  Chairman,  I  have  observed  large  Anopheles  larvae 
would  destroy  ones  perhaps  half  their  size  among  the  Anopheles. 

Doctor  Carter.  I  have  seen  them  eat  dead  larvae ;  I  never  saw  them 
eat  a  live  one. 

At  Quantico,  on  the  Potomac,  the  camp  had  about  200  pigs.  We 
placed  them  between  the  camp  and  Chappawampsic  Creek — a  prolific 
source  of  Anopheles.  I  advised  them  that  many  Anopheles  would 
stop  with  the  pigs  and  that  I  did  not  believe  this  slight  increase  of 
blood  supply — we  had  over  5,000  men — would  increase  mosquito 
breeding. 

Cows  and  pigs  have  a  great  attraction  for  Anopheles — the  ma- 
jority of  Anopheles  stop  at  their  stables.  They  stop  in  the  stables 
and  you  don't  find  them  around  the  men's  quarters. 


166  CX>NFEB£XCE  OF  MATARTA   YIELD  WOBKEB& 

I  have  recently  read  the  statement  of  a  Danish  entomologist  It  is 
said  in  Denmark  they  have  bred  Anopheles  maculopennis  that  won't 
bite  man  at  all ;  they  feed  entirely  on  cattle.  Doctor  Barber  has  made 
a  number  of  experiments  along  the  same  line.  He  slept  in  one  poi 
and 'the  pigs  in  another  and  they  found  more  Anopheles  in  the  pigs* 
pen  than  they  did  in  his.  You  have  to  consider  two  things,  how- 
ever: (1)  That  the  Anopheles  biting  animals  are  not  biting  men  and 
(2)  the  possible  increase  of  mosquito  breeding  by  the  extra  blood 
supply. 

Mr.  Pabker.  I  would  like  to  ask  Doctor  Carter  a  question :  Some 
months  ago  there  appeared  in  a  western  paper  a  full-page  illustrated 
article  announcing  the  discovery  of  a  certain  bacteria  which  destroyed 
mosquito  larvae.  The  discovery  was  made  by  examining  Anopheles 
larvae  found  dead  in  pools,  the  cause  of  their  death  being  attributed 
to  this  bacteria.  However,  experiments  with  the  larvas  of  Culex  did 
not  prove  successful,  and  an  effort  was  being  made  to  find  a  bacteria 
that  would  destroy  that  species. 

If  such  bacteria  are  available,  the  inoculation  of  mosquito-produc- 
ing pools  would  greatly  simplify  the  field  worker's  problems. 

Perhaps  Doctor  Carter  knows  of  this  discovery. 

Doctor  Carter.  No. 

Mr;  Johnson.  That  article  first  appeared  in  the  newspaper  and 
shortly  after  it  appeared  our  chief  engineer  gave  it  to  Doctor  Wel^^ 
and  somebody  lost  it.  Along  about  that  time  I  was  telling  Doctor 
Barber  about  it,  and  he  said  he  would  like  to  get  hold  of  that  article, 
but  the  article  was  lost. 

Mr.  HiiiDEBRAND.  I  have  a  copy  and  shall  be  glad  to  send  it  to  any- 
body who  wants  it. 

Doctor  Coogub.  May  I  ask  Doctor  Carter  a  few  questions?  Is  it 
considered  absolutely  necessary  that  a  female  Anopheles  mosquito 
have  a  blood  meal  before  her  eggs  are  fertile  %  In  southwest  Georgia, 
tiny  red  bugs  were  noticed  on  larvae,  pupae,  and  imagoes;  as  many  as 
25  or  30  have  been  observed  on  one  adult  mosquito.  Is  this  common 
in  other  places?  Has  any  work  been  done  to  try  to  propagate  these 
bugs  or  to  determine  their  usefulness  in  destroying  mosquitoes  or 
mosquito  larvae? 

Doctor  Carter.  I  believe  blood  is  necessary  for  Anopheles  to  lay 
eggs,  not  necessarily  to  make  them  breed,  but  make  them  so  they  will 
hatch. 

I  don't  think  I  know  enough  about  the  red  bugs. 

Mr.  Johnson.  I  made  an  observation  in  Alabama  last  year  whidi 
was  somewhat  along  this  line  in  one  of  the  lakes  that  Mr.  Kibbey  was 
controlling.  We  had  a  little  beetle — I  don't  know  what  it  is-*about 
as  big  as  that  thumb  nail.    It  had  a  sharp  spike.    All  of  a  sudden  it 
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jumped  and  grabbed  the.  Anopheles  and  stuck  him  up  on  the  spike* 
We  had  him  in  a  glass  of  water  with  about  fifteen  wigglers,  and  in 
about  a  half  an  hour  he  just  took  them  with  the  legs  and  stuck  them 
up  on  the  spike  one  by  one.  I  would  like  to  know  if  any  work  has 
been  done  on  that  beetle. 

Mr.  KoMP.  He  is  known  as  Belostoma  americtma^  the  electric-light 
bug,  and  he  will  not  only  kill  mosquito  larvsB,  but  he  will  also  kill 
small  fish. 

Mr.  Maooon.  I  would  like  to  ask  if  the  little  beetle  that  you  saw 
was  swimming  on  his  back.  There  is  a  back  swimmer  that  will  grab 
pupsB  or  wigglers  and  devour  them  one  after  another.  This  little 
back  swimmer  is  the  most  energetic  beetle  that  I  know  of  for  taking 
wigglers. 

Mr.  Ropes.  On  the  matter  of  these  beetles,  I  think  Mr.  Mayne 
knows  something  about  them.  Mr.  Mayne,  have  you  made  any  ob- 
servations on  these  parasite  beetles  ? 

Mr.  Mayne.  Doctor  Google  referred  to  some  red  bugs  on  the  mos- 
quitoes' bodies  and  legs.  I  don't  think  it  derives  any  nourishment 
from  the  mosquito,  but  I  think  you  had  in  mind  the  red  mite.  If  it  is 
the  mite  it  doesn't  derive  any  nourishment  at  this  stage ;  it  is  simply 
there  for  the  purpose  of  getting  a  free  ride,  for  transportation. 
There  is  a  certain  stage  which  it  is  necessary  for  it  to  go  through  in 
order  to  complete  its  transformation,  the  so-called  tyroglyphid  stage. 
This  may  be  what  he  has  in  mind.  I  don't  think  it  does  the  mos- 
quito any  particular  damage,  unless  in  such  great  numbers  as  to 
immobilize  it,  weigh  it  down,  as  often  happens. 

Mr.  Johnson.  Mr.  Chairman,  there  are  two  points  I  would  like 
to  bring  out  about  the  insect  I  referred  to.  The  fact  that  they  ate  the 
wigglers  like  they  did — ^that  one  in  the  glass  of  water.  The  second 
is  that  when  we  caught  that  bug  there  happened  to  be  some  children 
around  there.  It  was  in  one  of  Mr.  Kibbey's  camps,  and  I  think 
we  had  about  300  children  looking  around  to  find  more  wigglers  and 
more  beetles.  When  it  catches  that  wiggler  and  puts  him  on  that 
spike  I  know  that  it  certainly  catches  the  interest  of  the  youngsters 
in  the  community. 

Mr.  KoMP.  Some  work  has  been  done  in  New  Jersey  on  these  red 

mites.     So  far  as  is  known  they  are  of  little  importance  as  destroyers 

of  mosquitoes.- 

The  beetle  that  Mr.  Johnson  speaks  of  is  not  a  beetle,  but  one  of 

e  water  bugs,  probably  of  the  genus  Corixa.    Many  of  the  aquatic 

etles  in  the  adult  stage  are  not  as  voracious  as  their  larvae,  which 

re  very  destructive.    Other  predaceous  insects  which  prey  upon 

osquito  larvae  are  the  back-swimmers,  or  Notonectidae,  the  water 

riders,  water  scorpions,  and  dragon-fly  larvae.    They  should  all  be 


168  CONFEREXCE  OF  3£ALABIA  FIELD  WOBKEBS. 

protected  and  encouraged  in  their  work,  but  the  chief  difficulty  in 
their  use  on  a  practical  scale  is  that  it  is  impossible  to  increase  their 
numbers  artificially  to  such  an  extent  that  they  will  be  of  value  as  a 
means  of  controL 

Mr.  HiiiDEBRAND.  I  wish  to  get  back  to  the  subject  of  killing  wiggle 
tails  by  the  introduction  of  bacteria.  In  a  certain  area  near  Augusta, 
Ga.,  we  frequently  find  a  very  large  wiggle  tail  which  I  think  may  be 
a  species  of  Aedes,  containing  a  brownish  growth  on  the  body  that 
sometimes  increased  the  normal  diameter  of  the  wiggle  tail  twice 
or  even  three  times.  I  do  not  know  that  the  growth  kills  the  wiggle 
tails  in  nature,  but  those  taken  to  the  laboratory  did  not  hatch  out. 
Now,  of  course  I  do  not  know  whether  this  growth  was  caused  by  a 
fungus  or  by  bacteria. 

Mr.  Pabkeb.  I  understand  that  the  disease  which  is  produced  from 
this  bacteria  is  hereditary ;  that  is,  if  the  female  survives  her  attack, 
the  eggs,  or  larvsB,  that  hatch  from  the  eggs  contract  the  disease  and 
die  before  they  mature. 

Mr.  Hiii)EBBAKD.  Mr.  Chairman,  referring  again  to  the  bacterial 
growth,  or  whatever  caused  the  growth,  I  wish  to  say  that  whenever 
the  wiggle  tail  had  only  a  small  amount  of  it,  it  went  through,  bat 
when  the  whole  wiggle  tail  was  practically  covered  it  did  not  reach 
the  imago  stage  in  the  laboratory  jars. 

Mr.  KoMP.  On  my  wiggle  tails  the  only  thing  you  could  see  was 
the  breathing  tube.  They  looked  as  if  they  had  fur  coats  on,  with 
the  breathing  tube  projecting  from  the  fur.  However,  they  pupated 
normally,  giving  adults  of  Psorophora  sayi, 

Mr.  Old.  We  have  considered  putting  in  iron  culverts. 

Mr.  EoPES.  Mr.  Clarke,  have  you  had  any  experience  with  some 
of  those  culverts? 

Mr.  CiiABKE.  I  know  that  they  work  well,  and  the  cost  of  installa- 
tion compares  very  favorably  with  any  other  form  of  construction; 
but  as  to  the  life  of  them  I  couldn't  say. 

Mr.  Ropes.  Has  anybody  else  had  any  experience  with  these  corru- 
gated-iron culverts?  ♦ 

There  are  two  different  things — corrugated  iron  and  corrugated 
steel.  There  have  been  a  very  great  many  unfortunate  experiences 
in  Alabama  with  these  corrugated  metal  culverts,  but  there  is  a  wide 
difference  between  the  materials  that  are  used  for  the  purpose.  We 
shall  be  glad  to  hear  from  anyone  who  has  had  experience  with  the 
iron  culvert.  And  we  would  like  to  hear  from  anyone  who  has 
had  any  experience  with  them  in  acid  water  or  salt  water. 

Is  there  anything  which  anyone  would  like  to  have  discussed  by 
the  engineers?  Anybody  who  has  had  any  experience  on  matters 
that  have  not  been  brought  up? 
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Mr.  CiiARKE.  Mr.  Chairman,  I  don't  see  Mr.  Carter  here,  but  he 
mentioned  just  a  while  ago  that  we  ought  to  discuss  the  publication 
of  these  notes  taken  this  year — the  proceedings.  I  don't  know  what 
idea  he  had  in  mind. 

Mr.  FucHS.  Mr.  Chairman,  Mr.  Carter  suggested  that  very  thing 
to  me  just  a  moment  ago.  I  would  like  to  ask  of  the  men  here  who 
presented  papers  at  this  conference,  how  many  could  have  mimeo- 
graphed copies  of  their  papers  made  and  sent  to  all  the  other  men. 

Mr.  Foster.  I  am  pretty  sure  I  can. 

Mr.  FucHS.  I  think  that  would  be  the  best  way  of  getting  the 
papers  around  to  the  men  so  that  the  benefit  of  the  subjects  discussed 
in  the  papers  will  be  had  by  the  men  before  the  ensuing  year  is 
over.  It  seems  that  a  certain  amount  of  time  must  elapse  before 
the  Goveiimient  publication  can  come  out  of  the  press,  and  I  am  con- 
fident that  we  can  save  time  by  getting  mimeograph  copies  made. 
I  am  going  to  take  that  matter  up  more  in  detail  later. 

ExHIBTTS. 

Mr.  EopES.  Is  there  anyone  here  who  would  state  the  outstanding 
feature  of  the  exhibit  they  have  seen  here;  what  appeals  to  them 
most,  what  seems  to  them  to  be  the  most  important? 

Mr.  E.  B.  Johnson.  Mr.  Chairman,  I  have  one  point  which  I 
would  like  to  bring  out  in  regard  to  the  exhibits.  I  think  we  are  all 
interested  in  that  exhibit.  When  we  go  to  this  exhibit  we  find  a 
lot  of  miscellaneous  material.  More  is  coming  in  all  the  time. 
Every  person  that  came  brought  in  a  little  and  nobody  knew  what 
was  coming  or  how  much  was  coming,  and  the  result  is  we  got 
into  a  great  mess  over  there.  I  think  that  is  the  fault  of  the 
engineers  in  the  field  as  much  as  anyone  else.  The  State  health 
officers  were  told  what  they  should  bring  and  the  engineers  were 
told  what  they  should  bring.  I  have  an  idea  which  I  think  could 
be  followed  next  year  which,  I  think,  would  avoid  any  future  con- 
fusion ;  that  is,  that  a  circular  letter  be  sent  out  from  the  Memphis 
office,  and  in  that  letter  every  State,  through  its  health  officer  or 
through  its  engineers,  be  instructed  to  send  a  letter  to  the  Memphis 
office,  to  arrive  not  less  than  one  week  before  the  conference,  stating 
what  he  will  bring,  and  that  only  this  material  will  be  put  in  any 
exhibit.  If  we  do  that  I  think  it  will  be  a  great  way  of  getting  a 
good  exhibit  in  the  right  place  at  the  right  time. 

Mr.  Van  Hovenberg.  I  would  like  to  add  a  word  about  the  value 
of  exhibits.  It  seems  to  me  that  we  are  very  sadly  in  need  of  a 
moving  picture  that  isn't  entirely  technical,  something  that  might 
be  produced  and  sold  as  a  popular  film  is  sold.  Perhaps  a  film  that 
would  picture  the  distress  in  a  manufacturing  town  due  to  the  pres- 
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ence  of  Anopheles  in  that  community,  with  a  little  romance  or  Iotb 
story  to  go  with  it  that  would  please  the  public  fiincy.  There  is  a 
possibility  in  that  line. 

Doctor  BowEBS.  As  to  the  matter  of  writing  a  love  story  around 
Captain  Mayne's  film,  I  don't  think  it  is  necessary  at  all;  there  is 
sufficient  scientific  or  instnictiye  value  in  the  film  standing  on  its  own 
merits  to  warrant  its  being  presented  in  that  form  as  very  many 
films  now  are  presented.  I  think  that  you  would  simply  cut  the 
thing  up  in  weaving  a  love  episode  around  it.  I  think  the  film  as 
it  stands,  with  the  addition  of  a  little  bit  more  human  interest,  per- 
haps a  little  more  humor  as  well  as  interest,  would  be  absolutely 
eligible.  When  I  get  back  to  New  York,  I  will  see  Mr.  Hill 
about  it. 

Mr.  Stromquist.  I  had  a  little  experience. with  exhibits  two  years 
ago  shortly  after  I  came  to  Memphis.  I  was  directed  to  prepare 
an  exhibit  for  the  Tri-State  Fair  in  Memphis,  with  the  idea  of  using 
that  as  the  basis  for  a  more  permanent  exhibit  later,  and  we  had 
no  funds  available.  I  think  we  used  maybe,  30  days  for  the  purpose 
of  having  a  man  make  up  the  charts  for  us,  or  posters,  and  we  made  up 
a  number  of  large  posters  and  several  smaller  ones.  There  was  a 
series  of  those  posters  in  just  as  few  words  as  possible,  giving  the 
story  of  malaria,  and  the  smaller  posters  were  generally  pictures 
of  work  from  different  places,  and  we  got  from  Mr.  Van  Hovenberg 
some  of  the  models  that  he  uses  in  his  exhibit  car  on  the  Cotton  Belt 
Railway,  and  then  we  had  a  little  aquarium  with  Gambusia  and 
larvffi  in  it.  We  filled  up  considerable  wall  space  with  these  pos- 
ters, and  I  don't  believe  so  much  in  posters  and  charts  at  a  fair. 
There  are  very  few  people  who  stop  and  read  them,  particularly  if 
you  have  several  hundred  square  feet  of  wall  space  covered  with 
them.  They  get  discouraged  before  they  have  started  reading  them. 
A  thing  like  an  aquarium  with  top  minnows  in  it  will  attract  more 
attention  than  posters.  Of  course,  there  are  a  few  people  who  arc 
very  much  interested  in  this  and  want  to  learn  something  about  it, 
and  you  need  to  have  some  one  with  the  exhibit  to  explain  to  them, 
and  possibly  it  may  really  do  more  good  in  the  case  of  a  week's  fair 
if  you  talk  to  a  dozen  people  who  are  really  interested  in  what  is  on 
these  posters,  and  give  them  the  information,  than  if  several  thousand 
people  stop  and  look  at  the  Gambusia;  but  something  like  the  J 
Gambusia  and  larvae  will  attract  more  attention  than  the  posters. 

There  was  one  exception  to  that.  We  had  one  poster  so  attractive 
that  some  one  went  away  with  it.  It  showed  the  results  of  the  woit 
at  Crossett,  Ark.,  in  dollars  and  cents;  that  is,  the  average  cost,  per 
capita,  and  the  doctors'  bills  for  the  various  years,  and  the  cost  of 
malaria-control  work.  I  think  we  had  four  years  shown  on  that, 
in  two  panels,  with  transparent  celluloid  over  them,  and  in  that  we 
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put  the  actual  cash  of  the  per  capita  cost  the  first  year.  We  had 
on  this  side  the  cost  of  the  doctors'  bills ;  on  the  other  side,  the  cost 
of  the  malaria-control  work.  The  first  year  was  something  like  $2.50 
for  the  doctors'  bill,  with  nothing  in  the  other.  The  second  year 
was,  I  think,  about  70  cents  for  the  doctors'  bill  and  about  $1.20 
for  malaria-control  work,  and  when  it  finally  got  down  to  the  last 
year  we  had  a  record  of,  we  had  two  little  dimes  in  the  doctors'  bills 
and  a  half  a  dollar  on  the  other  side.  There  was  a  rather  im- 
pressive chart.  I  left  it  at  the  exhibit  building,  and  the  nelxt 
morning  I  came  out  there  and  all  that  was  left  of  the  poster  was 
the  little  eyelets  that  we  had  to  put  the  tacks  through.  It  was 
rather  discouraging,  but  Mr.  I^e  Prince  and  I  went  into  our  bank 
accounts  and  bought  some  more  material  and  made  another  one,  and 
this  time  I  made  these  panels  of  extra  heavy  paper  and  with  clips, 
so  every  night  when  I  left  the  fair  I  took  it  home  with  me.  I  left 
the  poster  there,  but  took  the  cash  with  me.  That  exhibit  w^as  shipped 
around  all  over.  Some  time  ago  the  young  lady  who  is  doing  the 
malaria-control  work  at  Helena,  Ark.,  came  up  and  w^anted  some 
exhibit  material  and  I  found  this  poster  for  her. 

Doctor  Carter.  What  appeals  to  me  the  most  in  the  exhibit  here  is 
Mr.  Hildebrand's  fish  and  larvae.  One  of  the  men  that  came  in 
knew  nothing  of  malaria  control.  I  think  he  was  fascinated  by  the 
way  the  Gambusia  picked  up  the  Culex  and  Anopheles  larvse.  I 
think  the  "  live  stock  "  are  the  most  interesting. 

Mr.  Stromquist.  I  do  believe  that  any  exhibit  should  have  some- 
thing that  would  interest  the  general  public,  such  as  live  stock,  and 
then  also  have  some  form  of  statistics  and  charts  for  the  person  that 
is  more  interested,  in  order  that  he  can  get  some  definite  information 
from  them. 

I  remember  one  of  the  posters  we  had  in  that  exhibit  with  pictures 
on  it.  I  went  through  the  files  and  took  some  of  the  photographs 
that  had  been  used  and  found  a  number  of  pictures  of  houses  in 
delta  towns,  so  we  made  up  a  poster,  and  we  said:  ".Mr.  Planter, 
how  can  you  expect  good  crops  and  efficient  labor" — I  don't  re- 
member the  exact  words,  something  like  that — ^"  when  your  tenants 
live  in  houses  like  these  ? "  We  had  those  few  words  in  the  center 
of  the  poster  and  then  the  pictures  all  around  them.  I  had  a  friend 
who  has  a  plantation  right  across  the  river  from  Memphis,  and 
he  looked  at  that,  and  said :  "  You  are  slapping  me  right  in  the  face 
with  that  thing."  I  don't  know  whether  he  has  improved  his  tenant 
houses  or  not. 

Mr.  Magoon.  Mr.  Chairman,  the  Texas  State  Board  of  Health  has 
been  using  exhibits  at  different  conventions  and  public  gatherings, 
and  there  is  one  thing  that  seemed  to  me  to  attract  more  atten- 
tion than  anything  else  in  the  exhibit.    That  is  the  steromotorgraph. 
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It  is  a  small  machine  that  projects  a  slide.  They  had,  I  think,  200 
slides  that  are  projected  one  after  the  other  without  any  operator 
looking  after  the  machine.  It  is  possible  to  have  under  this  slide 
a  ( ertain  amount  of  writing  matter  explaining  what  the  slide  is,  and 
hundreds  of  people  will  stand  each  hour  before  that  machine  and 
watch  it  go  through  a  run. 

We  have  some  malaria-control  slides  showing  pools  and  explain- 
ing something  about  them,  and  some  things  of  interest  of  that  kind, 
and  I  believe  that  one  of  those  steromotorgraphs,  loaded  with  200  care- 
fully chosen  slides,  would  attract  more  attention  even  than  the  fish. 

Mr.  E,  B.  Johnson.  Mr.  Chairman,  we  ran  several  exhibitions  at 
county  fairs  in  Alabama  this  year.  There  were  three  things  which 
seemed  to  attract  more  attention  than  anything  else. 

In  the  first  place  we  used  Doctor  Carter's  live-stock  idea  and  had 
good  exhibits  and  demonstrations  of  Gambusia. 

In  the  second  place  we  used  a  big  jar  of  wigglers  and  a  jar  of 
kerosene  (marked).  We  would  pour  some  wigglers  into  a  big  test 
tube  and,  without  saying  a  word,  pour  in  some  kerosene  on  top. 
With  a  thick  film  the  wigglers  die  quickly,  and  it  made  a  most 
effective  demonstration. 

In  the  third  place  one  of  us  would  say,  '*  I'm  going  to  find  some 
mosquitoes, "  and  would  start  for  a  stable  or  bridge  with  two  or  three 
test  tubes.  The  boys  would  follow,  and  in  a  short  time  every  boy  in 
the  neighborhood  would  be  hunting  mosquitoes.  It  was  very 
effective. 

Mr.  FucHS.  In  seeing  some  of  the  exhibits  it  occurred  to  me  that 
for  the  use  of  a  permanent  exhibit  it  might  be  feasible  for  each 
State  or  each  man  to  make  tracings  of  the  chai-ts  so  that  any  num- 
ber of  blue  prints  or  white  prints  can  be  made.  In  that  case  when 
the  charts  are  lost  they  can  be  very  easily  replaced  and  duplicated. 

Mr.  Shaw.  An  idea  was  suggested  to  me  regarding  a  mosquito 
exhibit  which  might  be  equally  applicable  to  general  exhibits. 

My  stenographer  had  prepared  five  charts  showing  the  four 
stages  of  mosquito  life,  and  the  fifth  showed  the  distinguishing 
marks,  and  it  was  my  intention  to  post  them  in  their  proper  order, 
one  each  day,  and  place  thereunder  samples  of  the  respective  stage 
of  life.  In  discussing  the  matter  with  a  reporter  he  suggested  that 
tl\e  egg  poster  was  very  unattractive  in  its  nature  and  thought  it 
would  be  better  to  display  the  winged  insect  first,  to  catch  the  eye 
of  those  passing.  I  objected  to  the  reversal  of  their  proper  order, 
whereupon  he  suggested  some  introductory  poster  such  as  "  Jiggs" 
being  bitten  by  an  Anopheles,  a  drawing  of  which  he  had  seen  on 
the  blackboard  in  the  office.  The  suggestion  was  followed  and  the 
poster  entitled  "  Jiggs  Contracts  Malaria,"  "  Ijearn  About  Mosquito 
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Life,"  "Watch  This  Exhibit."  The  day  the  poster  was  placed  the 
paper  carried  an  article  explaining  how  "  Jiggs  "  contracted  malaria^ 
and  what  he  would  have  to  do  to  cure  himself  of  it. 

The  entire  exhibit  was  followed  closely  and  much  comment  made. 
The  posters  were  large  and  done  by  hand,  and  the  artistic  work  at- 
tracted immediate  attention.  If  this  idea  can  be  introduced  into 
the  general  exhibits  it  is  possible  that  they  will  attract  more  attenr 
tion.  I  think  the  live  exhibits  are  very  attractive  and  many  of  our 
visitors  were  first  attracted  by  the  aquarium  of  Gambusia.  The  lay- 
man will  not  study  charts.  I  doubt  very  much  that  anyone  other 
than  those  particularly  interested  in  malaria  control  studied  the 
posters  and  charts  and  digested  the  statistical  data  thereon.  I 
think  we  should  work  toward  a  general  picture  for  such  exhibits 
and  away  from  diagrams.  The  block  diagram  is  very  pretty  and 
illustrative  (to  us),  but  I  doubt  if  it  carries  its  lesson  to  the  layman. 

Mr.  Stromquist.  You  mean  by  the  block  idea  the  wooden  blocks  ? 

Mr.  Shaw.  No  ;  I  mean  the  diagrams  on  cardboard.  For  instance^ 
how  many  laymen  stopped  to  study  every  one  of  the  charts  shown 
at  the  Mississippi  exhibit  or  any  number  of  them?  There  was  too 
much  of  it,  and  for  that  reason  they  passed  it  all  by.  They  wouldn't 
take  the  time  to  go  over  it;  they  passed  it  all  by  and  went  over  to 
look  at  the  instruments  and  the  machinery  and  the  fish. 

Mr.  Clakkb.  I  think  we  ought  to  give  the  public  coming  to  those 
exhibits  a  comprehensive  idea  of  the  whole  situation ;  that  is,  in  the 
form  of  a  chart*  to  show  the  relative  economic  loss  due  to  all  of  the 
diseases  in  these  Southern  States  and  let  them  know  from  what  dis- 
eases the  greatest  loss  occurs,  and  what  cause  next,  and  down  the  line 
to  the  very  least  of  the  preventable  diseases.  On  one  side  of  this  chart 
we  would  show,  say,  covering  a  period  of  five  years,  the  number  of 
cases  and  deaths  for  each  disease;  on  the  opposite  side  of  it  show  the 
economic  losses  due  to  the  respective  diseases.  Possibly  malaria  and 
tuberculosis  would  lead  this  chart  and  then  the  others  would  come 
down  in  proportion  to  their  losses  which  they  give.'  This  would  fix 
the  relative  importance  of  each  disease  in  their  minds,  and  then  they 
could  assimilate  the  details  as  they  went  through  the  display. 

Mr.  Parker.  I  want  to  make  a  suggestion,  which  I  think  might 
add  to  the  ideas  for  exhibits. 

Charts,  etc.,  demonstrating  in  a  technical  or  scientific  way  results 
that  have  been  obtained  are  of  little  value  in  reaching  the  person 
who  is  not  acquainted  with  them,  and  it  is  likely  that  some  may  get 
the  reverse  idea  from  what  is  actually  shown. 

To  demonstrate  how  antimalaria  work  is  done,  perhaps  it  would 
serve  to  advantage  to  have  an  exhibit  for  use  at  county  fairs  and 
similar  places,  consisting  of  an  ordinary  pick  and  shovel,  a  large 
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tin  fish,  a  can  of  oil,  an  oil  spray  pomp,  something  to  represent  a 
stick  of  dynamite,  a  bottle  of  quinine,  a  plow,  etc  Such  an  exhibit 
could  be  labeled  in  large  print,  "What  to  use  to  control  malaria.'' 
Certainly  it  would  attract  attention. 

Doctor  Carter.  In  any  exhibit,  it  seems  to  me  there  should  be  two 
aims.  One  is  to  impress  a  man  who  does  not  know  anything — the 
utterly  indifferent  man ;  the  other  is  to  give  information  to  the  man 
who  is  interested  and  who  does  know  something. 

Mr.  E.  B.  Johnson.  Doctor  Bowman,  the  health  officer  of  Mont- 
gomery County,  has  just  devised  a  new  way  of  educating  school  chil- 
dren in  malaria.  His  scheme,  in  brief,  is  a  set  of  charts  about  4 
feet  by  2,  put  up  on  the  walL  The  first  chart  is  merely  a  picture  of 
a  mosquito ;  the  second  shows  a  man  all  huddled  up  over  a  fire  having 
a  chill,  with  his  wife  feeding  him  hot  soup  and  a  mosquito  biting  his 
bald  head.  The  third  one  is  a  picture  of  a  well  man  swaggering 
down  the  street ;  the  fourth  shows  the  same  well  man  at  home,  with 
the  mosquito  shown  in  chart  2  biting  him  on  the  bald  head;  chart  5 
shows  our  well  man  having  a  chill.  Chart  6  shows  some  breeding 
places.  The  last  charts  tell  briefly  what  to  do  to  prevent  malaria. 
The  charts  were  drawn  by  a  professional  cartoonist  and  are  so 
amusing  that  they  attract  interest  at  once. 

Now,  these  were  designed  for  schools,  but  I  think  they  would  be 
verv  ffood  to  use  in  an  exhibit. 

Mr.  KoMP.  In  that  connection  I  think  we  should  be  careful,  when 
we  are  educating  the  man  that  Doctor  Carter  spoke  of,  that  knows 
a  little  bit  about  malaria,  when  we  are  drawing  our  pictures  and 
making  our  models,  to  be  as  nearly  scientifically  accurate  as  we  pos- 
sibly can.  Some  of  the  models  and  drawings  at  the  exhibit  depart 
a  good  way  from  scientific  accuracy.  I  am  merely  bringing  this  up 
l)ecause  I  feel  that  we,  being  the  national  agency  for  the  control  of 
malaria,  ought  to  be  as  correct  as  possible. 

larvicides. 

Mr.  Ropes.  We  have  had  a  discussion  by  Doctor  Barber  on  the  use 
of  arsenic.  I  would  like  to  know  if  any  of  us  have  had  any  experi- 
ence with  anything  else.  You  will  recall  that  Mr.  Johnson,  dis- 
cussing Doctor  Barber's  paper,  mentioned  the  use  of  cresol  dip  in 
killing  larvae  in  a  water-cress  pad.  I  have  had  some  experience  with 
cresol  dip  myself  and  I  would  be  very  glad  to  hear  from  anyone  who 
has  had  any  experience  with  any  larvicide  other  than  those  men- 
tioned. 

Mr.  Shaw.  At  Columbus,  Ga.,  there  were  1,500  catch  basins^  and 
Mr.  Le  Prince  has  said  that  Columbus  was  the  greatest  of  all  towns 
for  catch-basin  breeding.     It  presented  quite  a  problem.    We  first 
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oiled  them,  but  such  was  expensive,  so  we  tried  niter  cake.  We 
placed  as  high  as  30  pounds  of  niter  cake  in  a  catch  basin  containing 
probably  20  gallons  of  water,  and  it  was  not  effective.  The  only 
reason  I  could  see  for  this  failure  was  the  very  high  clay  content  in 
those  catch  basins,  which  probably  neutralized  the  niter  cake. 

Another  experiment  we  made  with  the  catch  basins  was  the  use  of 
waste  from  water-gas  production.  This  by-product  contains  consid- 
erable ammonia  and  was  very  effective  in  the  laboratory,  but  two  10- 
quart  buckets  in  a  catch  basin  failed  to  affect  the  larvae. 

Mr.  Magoon.  Mr.  Chairman,  the  use  of  niter  cake  in  about  100 
barrels  proved  effective. 

I  also  had  some  experience  in  the  use  of  ammonia  waste,  and  have 
found  that  mosquitoes  will  breed  in  certain  ammonia  wastes.  Am- 
monia waste,  of  course,  is  an  alkaline  waste,  niter  cake  is  an  acid 
waste,  and  I  think  we  have  to  determine  which  is  necessary  by  ex- 
perience, but  I  am  inclined  to  think  that  at  cotton  plants,  for  in- 
stance, and  in  the  different  cotton-storage  warehouses,  niter  cake 
placed  in  the  barrel  will  take  care  of  mosquito  breeding. 

Mr,  Shaw.  It  has  been  my  experience  that  niter  cake  breaks  the 
hoops  on  barrels.  Large  industrial  plants  are  likely  to  make  it  rather 
unpleasant  when  the  barrels  begin  to  break. 

Mr.  Om).  We  tried  putting  lime  in  barrels  about  the  middle  of 
September.  We  found  no  breeding  since.  I  have  been  using  half 
a  pound  of  lime  in  a  barrel  and  that  will  last  three  months.  I  send 
a  man  around  about  every  15  days  to  stir  it  up.  '  It  is  claimed  that 
the  50-gallon  barrel  will  take  in  solution  a  half  pound  of  lime.  I 
believe  for  safety  a  pound  will  be  better.  Mr.  Foster  had  some  ex- 
perience in  that  line. 

Mr.  Ropes.  Mr.  Foster,  we  would  like  to  hear  from  you. 

Mr.  Foster.  At  Thomasville  there  were  57  water  barrels  treated 
with  lime.  The  amount  of  lime  used  was  6  or  7  pounds,  ordinary 
builders'  lime.  At  Blakely,  in  one  place — these  are  widely  dispersed 
towns  that  I  am  talking  about,  from  50  to  70  miles  apart — at  a 
hardwood  mill,  there  are  43  barrels  treated  with  lime.  About  10 
pounds  of  lime  were  used  for  it.  Some  other  barrels  were  treated 
with  oil  for  a  comparison.  The  barrels  which  contained  lime  had 
no  breeding  whatever  in  them,  no  eggs  even,  and  showed  no  remnants 
of  wings  to  cause  belief  that  mosquitoes  had  been  about  them.  The 
barrels  which  had  been  treated  with  oil  had  come  to  this  condition: 
A  froth  was  to  be  €een  on  the  surface.  This  froth  was  a  broken  sur- 
face in  numerous  places.  We  all  know  that  if  oil  of  any  sort  is 
used  for  filming  small  containers  and  a  number  of  treatments  have 
occurred  that  we  have  left  a  froth,  and  unless  we  clean  away  that 
froth  after  awhile  we  can't  get  a  good  coating  of  oil  on  the  water 
beneath  the  froth — so  it  was  that  we  found  some  breeding  in  the 
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barrels  getting  oil  treatment.    In  the  lime-treated  barrels  we  never 
found  any  breeding  at  the  hardwood  mill  at  Blakely. 

As  for  the  lime  experiment  some  30  barrels  had  been  treated  with 
lime  in  a  cotton  warehouse  at  Blakelj.  Some  of  these  barrels  have 
been  under  observation  for  the  past  four  months.  There  has  been 
no  breeding  that  I  have  seen,  and  I  have  inspected  there  frequently? 
and  I  have  had  other  people  to  make  a  report  on  it.  It  seems  that 
the  use  of  the  lime  in  fire-protection  barrels  acts  as  a  deterrent  of 
oviposition.  I  have  been  told  that  if  one  should  take  wiggle  tails 
and  introduce  them  into  the  barrels  treated  with  lime  they  would 
go  on  to  maturity,  though  they  would  not  thrive  well. 

In  another  town  there  has  been  a  finding  the  same  as  those  before 
cited — no  production  in  lime-treated  barrels. 

Now,  as  to  the  amount  of  lime  that  should  be  used,  I  don't  know 
what  that  should  be.  Some  have  told  me  that  6  or  8  pounds  should 
be  used.  It  is  desirable  that  enough  be  put  into  the  barrel  so  that 
later  on  we  may  be  able  to  find  the  lime  in  the  bottom  of  the  band 
when  we  stir  it.  With  any  such  small  quantity  as  1  pound  of  lime 
one  wouldn't  be  able  to  "  feel "  the  lime  in  the  bottom  of  the  barrel 

While  I  am  on  the  floor,  I  would  like  to  ask  a  question  or  twa 
Whether  some  of  us  should  not  call  up  the.  proceedings  of  the  last 
session  and  ask  if  any  improvements  have  been  made  on  a  number 
of  things  that  were  advanced  last  year.  I  have  been  thinking  that 
we  have  not  yet  covered  the  ground  that  was  laid  out  for  us  last 
year  as  thoroughly  as  we  might.  I  believe  if  they  may  be  carried 
further  it  will  be  to  the  advantage  of  all  of  us. 

Mr.  Van  Hovenbekg.  Mr.  Chairman,  I  think  Mr.  Foster  made  a 
good  point  in  one  of  his  remarks  to  the  effect  that  when  new  ideas 
are  advanced,  as  several  were  during  the  last  meeting,  that  they 
should  be  kept  in  mind  and  everybody  asked  to  demonstrate  their 
experience  at  the  succeeding  meeting. 

Some  one  suggested  last  year  that  an  inspector  might  carry  a 
small  bottle  of  creosote  dip,  with  a  syringe,  so  that  when  he  came 
across  a  bad  breeding  place  he  wouldn't  have  to  tell  his  oiler,  but 
instead  would  immediately  stop  the  production  of  mosquitoes.  Has 
anybody  here  made  such  a  contrivance? 

I  believe  Mr.  Foster's  point  is  well  made.  It  would  be  worth  while 
to  have  some  means  devised  to  bring  these  matters  to  our  attention 
next  year. 

Mr.  BoFES.  As  I  understand,  it  is  the  purpose  of  this  discussion 
to  bring  out  anything  new,  anything  that  comes  to  our  minds,  and  to 
bring  out  anything  that  was  not  finished  last  year. 

Such  a  case  was  this  of  larvicides,  and  Mr.  Johnson  at  that  time 
brought  up  the  question  of  using  these  various  cresol  compounds. 
Now,  perhaps  some  of  us  have  had  some  experience  with  them  the 
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past  season  and  so,  as  the  subject  is  brought  up  again,  it  would  cer- 
tainly be  valuable  to  everyone  here. 

Before  we  leave  this  question  of  larvicides,  Mr.  Johnson  has  had 
more  experience  with  them  than  anyone  else  and  I  expected  to  call 
on  him  to  tell  us  about  his  experience  with  cresol  compounds.  In 
his  absence  I  will  have  to  state  as  well  as  I  can  what  success  we  have 
liad  with  them  in  Alabama.  I  suppose  we  have  used  them  more  than 
anyone  else;  I  think  it  is  one  of  Mr.  Johnson's  hobbies.  Further- 
more, we  have  in  Alabama  many  open  sewers — places  where  people 
discharge  the  sewage  from  their  houses  without  any  treatment.  In 
these  places  it  seems  that  oil  is  ineffective ;  there  seems  to  be  a  scum 
on  the  surface  which  protects  the  Culex  from  the  action  of  the  oil  en- 
tirely, and  we  have  found  in  those  places  that  cresol  compounds  are 
extremely  effective.  They  form  an  emulsion  with  the  sewage  and 
kill  the  larvBB  very  promptly.  We  have  made  no  quantitative  de- 
terminations in  their  use  at  all,  excepting  a  few  I  made  myself.  I 
found  that  the  use  of  creolin  in  a  dilution  of  1  to  1,000  would 
kill  Anopheles  in  from  two  to  five  minutes.  It  was  proportion- 
ately longer  as  the  dilution  was  increased.  So  far  as  I  know,  these 
are  the  only  experiments  that  have  been  made.  I  asked  Doctor  Bar- 
ber if  he  had  made  any  and  he  said  he  had  not. 

There  is  another  thing  to  be  determined  in  regard  to  cresol  com- 
pounds, and  that  is :  What  does  the  business?  It  has  been  attributed 
to  phenol.  My  personal  opinion  is  that  phenol  has  nothing  to  do 
with  it. 

I  used  cresol  dip  in  Orrville — it  cost  about  $1.50  a  gallon  in  large 
quantities — ^and  in  another  place  I  used  another  cresol  compound  that 
cost  90  cents  a  gallon.  The  cheaper  compound  was  by  far  the  more 
effective. 

I  hope  that  during  the  coming  season  more  of  you  will  use  these 
cresol  compounds  because  they  are  so  effective  against  Culicine  mos- 
quitoes and  that  at  the  next  meeting  we  will  hear  more  about  them — 
the  details  in  regard  to  the  quantities  and  the  different  kinds  that 
are  most  effective. 

I  simply  -state  these  experiments  for  what  they  are  worth.  That 
has  been  our  experience  and  we  used  these  two  to  a  considerable  ex- 
tent. I  should  be  very  glad  to  have  in  detail  experiments  with  simi- 
lar compounds  and  get  the  results,  quantitative  and  otherwise,  be- 
cause our  experiments  have  been  almost  too  rough  and  ready.  We 
have  used,  more  or  less,  enough  to  kill  the  mosquito  larv89,  and  that  is 
all.  It  is  practically  fatal  to  all  animal  life.  I  first  used  it  in  a  pit 
which  had  been  excavated  for  a  cotton  gin.  The  negro  sent  down  to 
spray  it  made  sure  that  he  used  enough.  First,  the  larvae  were 
killed;  then  the  water  bugs  came  up;  then  the  frogs  and  fish  and 
finally  a  snake.    The  negro  then  thought  it  was  enough.    It  seems  to 
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be  fatal  to  almost  any  animal  life,  especially  if  used  in  large  quanti- 
ties. 

Mr.  KBOF.?y„  In  connection  with  my  work  in  Mississippi,  at  one 
town  th^  had  a  number  of  storm  sewer  outfalls  that  had  gouged 
out  holes  and  it  was  expensive  to  try  to  drain  them  and  water  stood 
in  them  all  year  long.  We  found  that  we  had  to  oil  quite  frequently ; 
it  was  so  dry  and  they  were  exposed  to  the  sun  and  there  was  no 
vegetation  at  all,  so  the  inspector  began  using  creosote  dip  with  his 
oil  and  found  he  didnt  have  to  oil  as  often  as  with  oil  alone,  as  he 
found  that  creosote  dip  lasted  longer  than  the  oil  alone  did. 

JUr.  Van  Hovbnbesg.  Mixed  with  the  oil  ? 

Mr.  Kroeze.  Yes ;  mixed  with  the  oil. 

Mr.  Van  Hovenbero.  What  percentage? 

Mr.  Ejeoeze.  I  think  I  used  about  a  pint  of  creosote  dip  with  the 
ordinary  spray  can. 

Mr.  RoFES.  Five-gallon  can? 

Mr.  Kroeze.  I  think  it  was  a  5-gallon  can.  He  wasn't  very  careful 
about  how  much  he  used.  I  think  he  used  about  a  pint  to  one  spray 
can  full. 

Mr.  Clarke.  I  noticed  in  those  catch  basins  in  Greenwood  that 
were  flushed  each  day  the  oil  would  flow  off.  I  used  creosote  in  them. 
The  creosote  lingered  and  was  gradually  diluted,  but  it  was  more 
effective  than  oil.  I  sprayed  the  sides  of  the  catch  basin  as  well, 
and  it  seemed  to  last  about  15  days ;  that  is,  no  mosquitoes  went  in 
there  to  lay.  It  didn't  kill  them,  but  it  just  kept  them  away.  I  would 
like  to  hear  from  some  others  on  that. 

Mr.  Rofes.  Has  anyone  else  had  any  experience,  particularly  with 
cresol  compounds? 

Mr.  Shaw.  The  only  experience  I  had  was  with  a  compound  put 
out  by  the  Barrett  people.  I  think  they  designated  it  as  a  larvicidc 
It  is  a  by-product  of  some  of  their  processes,  but  it  has  some  ele- 
ments that  we  are  interested  in.  Its  effect  is  similar  to  creosote  dip. 
Although  my  experience  in  the  use  of  it  was  not  extensive  enough 
to  be  absolutely  conclusive,  my  observation  was  that  it  was  entirely 
too  expensive,  especially  when  it  was  turned  over  to  the  average 
laborer.  We  tried  it  also  in  connection  with  the  catch  basins,  but 
abandoned  the  use  of  it.  ' 

Mr.  Ropes.  Mr.  Shaw,  did  you  use  that  in  any  place  where  the 
water  was  heavily  polluted  ? 

Mr.  Shaw.  No  ;  I  didn't. 

Mr.  Ropes.  My  observation  has  been  with  cresol  dip  that  it  has  a 
field  entirely  its  own  and  we  used  it  in  places  where  the  oil  was 
absolutely  ineffective. 

I  think  this  question  of  larvides  is  a  thing  we  should  bear  in  mind 
during  the  coining  season  and  be  sure  to  note  the  quantities  that  you 
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use  and  the  kind  of  product.  There  seems  to  be  a  wide  difference, 
for  instance,  in  niter  cake.  Some  seems  to  have  a  higher  acid 
content  than  others.  Those  things  should  be  noted,  because  other- 
wise the  information  passed  to  somebody  else  might  be  misleading. 
The  question  of  larvicides  is  very  important,  because  I  think  we  all 
have  to  use  the  thing  we  can  get  at  most  readily.  This  was  the  case 
at  Faunsdale.  They  had  about  half  a  barrel  of  cresol  disinfectant  on 
hand;  we  could  start  work  immediately  and  did  not  have  to  wait 
for  oil  to  be  shipped. 

If  we  bear  this  in  mind  I  think  the  experiences  at  the  next  meeting 
should  be  very  interesting. 

Is  there  any  other  subject  anyone  cares  to  discuss  ? 

CuiiEX. 

Mr.  Kboeze.  There  is  one  subject  that  gave  me  considerable  worry 
this  last  summer  and  that  has  not  been  brought  up  here.  That 
is  Culex  breeding  around  sewage-treatment  plants.  It  is  one  that 
I  am  interested  in  and  I  would  like  to  hear  from  anybody  who  has 
had  experience  in  this  matter.  This  last  year  in  particular  it  has 
given  me  a  great  deal  of  trouble,  and  there  are  at  the  present  time 
three  suits  filed  against  one  city,  and  one  of  the  causes  of  complaint 
in  each  of  the  suits  is  for  breeding  mosquitoes.  This  treatment  plant 
consists  of  an  Imboff  tank,  a  dosing  house,  and  two  contact  beds. 
When  my  attention  was  called  to  it,  it  was  breeding  more  mosquitoes 
than  I  ever  saw  in  my  life.  We  succeeded  in  controlling  the  dosing 
liouse  and  the  contact  beds,  but  had  little  success  with  the  Imhoff 
tank,  due,  I  think,  to  some  peculiarity  of  construction.  I  have  found 
the  same  conditions  in  other  towns  and  that  you  could  find 
mosquitoes  and  wiggle  tails  aroimd  the  tanks  most  any  time.  It  is 
a  pretty  hard  proposition  to  control  and  I  would  like  to  have  some 
information  on  the  control  of  Culex  breeding  around  such  plants. 

Mr.  EoPEs.  Has  anyone  had  any  experience  in  regard  to  the  con- 
trol of  Culex  in  Imhoff  tanks  and  septic  tanks? 

Mr.  Magoon.  In  two  towns  we  have  some  sort  of  Imhoff  tanks 
and  sewage-treatment  systems.  In  one  of  these  towns  we  have  mule 
barns  and  mule  lots  adjacent  to  that  system,  and  there  we  have  a 
great  deal  of  mosquito  breeding.  We  have  tried  oiling,  but  have  not 
completely  controlled  mosquito  breeding,  but  have  reduced  it  notice- 
ably. 

A  somewhat  similar  condition  in  another  tovrn  was  controlled  by 
oiling  continuously,  keeping  the  oil  from  washing  off  into  the  outlet 
chambers  by  a  baffle  board  and  stirring  up  each  day  the  oil  that  had 
already  been  put  in  there  until  control  was  secured. 

Another  tank  incidental  to  the  one  near  the  mule  lot  seemed  to 
have  relatively  little  breeding.    I  know  of  nothing  there  that  I  be- 
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lieve  safe  to  use  other  than  to  oil  it  and  keep  the  oil  on  top,  bnt  in 
some  places  we  found  that  we  couldn't  use  the  sprayer  to  advantage 
and  have  used  the  spray  canvas,  or  rather  drip  canvas,  with  success. 
I  think  there  are  places  where  all  of  us  may  find  it  necessary  to  use 
drip  cans  to  control  oiling  of  sewage.  I  Imow  I  have  found  it  es- 
sential to  do  that  in  3  of  the  11  places  where  I  have  been  working. 

Doctor  CooGLE.  It  is  a  certainty  that  if  you  put  crude  oil  or  kerosene 
into  a  septic  privy,  it  is  going  to  stop  the  action  of  that  privy.  This 
has  happened  several  times  in  my  own  experiences.  Near  LouisviUe, 
Ky.,  in  the  extracantonment  area,  1,800  privies  of  the  K.  S.  P.  type 
were  regularly  inspected  by  an  inspector  under  my  supervision. 
Mosquito  breeding  was  found  in  less  than  25  of  them.  The  inspector, 
a  very  intelligent  man  tried  several  oils  and  combinations  of  oils. 
Castor  oil,  or  castor  oil  with  a  little  linseed  oil  mixed,  gave  sericeable 
results. 

Mr.  BoFES.  Has  anybody  else  had  any  experience  in  regard  ta 
this  quite  important  subject?  It  is  very  important,  because  of  the 
Culex  we  have. 

Mr.  Kroeze.  Mr.  Chairman,  regarding  this  question  of  the  tanks^ 
I  spoke  to  the  assistant  sanitary, engineer  from  Texas  at  the  Louis- 
ville meeting  last  year  about  what  they  did  in  Texas  regarding  the 
Imhoff  tank.  I  know  they  have  a  number  of  Imhoff  tanks  in  Texas,. 
and  he  said  that  they  had  one  or  two  that  they  had  screen  covers  for, 
and  they  worked  very  satisfactorily.  I  wrote  several  other  engineers 
in  the  South  for  information  and  I  couldn't  get  any  information  at 
all  regarding  taking  care  of  Imhoff  tanks.  I  have  never  seen  an 
Imhoff  tank  with  a  screen  cover,  however,  and  I  would  like  to  hear 
something  about  that. 

Mr.  Magoon.  In  Alabama,  at  one  town,  the  Imhoff  tank  was 
screened,  but  it  wasn't  tightly  closed;  the  screening  of  the  Imhoff 
tank  probably  did  no  good,  and  it  was  not  recommended  by  any  en- 
gineer, so  far  as  I  know. 

The  city  of  Austin,  Tex.,  has  Imhoff  tanks  that  are  near  where  peo- 
ple live,  and  there  have  been  a  great  many  complaints  of  these 
tanks.  There  has  been  an  effort  made  to  cover  them,  and  at  the 
present  time  concrete  covers  have  been  made,  or  concrete  roofing  has 
been  prepared,  with  provision  made  for  burning  the  escaping  gaseSw 
I  do  not  think  that  the  covering  of  the  Imhoff  tank  would  impair 
its  usefulness,  because  the  action  that  is  supposed  to  take  place  in  an 
Imhoff  tank,  the  bacteriological  action,  is  supposed  to  take  place 
in  the  lower  chamber,  and  the  Imhoff  tank,  if  working  at  its  best 
efficiency,  should  have  the  upper  only  serve  as  a  settling  chamber. 
Perhaps  Mr.  Lenert  has  observed  something  in  reference  to  the  plant 
at  Austin,  Tex.    I  know  the  first  time  I  saw  it  it  was  open,  the  same 
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as  any  other  system,  but  unforeseen  difficulties  came  up  and  it  was 
a  nuisance,  and  in  order  to  take  care  of  the  conditions  that  were 
occasioned  at  the  time  of  that  nuisance  they  put  a  wooden  cover  over 
it,  and  later  a  concrete  cover  was  made. 

Mr.  EoPES.  Mr.  Lathrope,  could  you  tell  us  something  about  the 
results  that  have  been  obtained  in  Arkansas  this  year  in  regard  to 
various  septic  tanks? 

Mr.  Lathbope.  I  have  seen  but  one  septic  tank  in  the  town  of 
Malvern.  This|  tank  was  giving  a  great  deal  of  trouble  to  people 
in  near-by  houses  on  account  of  the  odor  rather  than  on  account  of 

mosquito  nuisance.  There  was  no  mosquito  campaign  at  Malvern 
this  season,  and  no  investigation  was  made  regarding  the  prevalence 
of  mosquitoes  in  this  tank. 

Our  other  towns  where  we  have  malaria-control  campaigns  have 
deposited  their  sewage  in  the  streams.  In  one  case,  however,  they 
liave  septic  tanks,  but  there  is  no  mosquito  nuisance  created. 

Mr.  Ropes.  I  have  had  some  experience  in  septic  tanks  and  Im- 
Tioff  tanks.  The  first  one  was  the  one  constructed  by  the  United 
States  Government  near  Camp  Eustis.  It  was  one  of  the  most  pro- 
lific Culex-breeding  places  I  ever  saw,  and  we  dumped  a  whole  barrel 
of  oil  in  it.  We  got  such  a  heavy  scum  we  didn't  have  any  breed- 
ing all  that  summer.    It  didn't  seem  to  affect  the  effluent  at  all. 

We  had  this  trouble  in  a  number  of  towns.  The  best  thing  un- 
doubtedly is  to  house  and  screen  the  tank.  Then  there  is  no  question 
of  anaerobic  action  or  anything  of  that  kind  coming  up. 

We  screened  an  Imhoff  tank  that  I  remember  at  Searcy.  It  was  no 
trouble  at  all,  for  that  tank  was  properly  screened  and  the  door  kept 
locked.    That  is  important. 

In  Arkansas,  I  may  say,  they  have  established  rather  a  unique 
way  of  getting  rid  of  the  trouble.  In  Eussellville  they  have  simply 
let  the  tank  fill  up.  When  I  saw  that  tank  last  year  it  was  solid 
right  up  to  the  top.  There  was  simply  a  stream  of  sewage  running 
right  through  from  one  side  to  the  other.  They  had  no  breeding 
in  the  tank,  but  there  was  plenty  of  breeding  in  the  effluent.  We 
made  a  lot  of  experiments  with  the  effluent,  with  about  every  grade  of 
oil  from  the  gasoline  down  to  the  heaviest  oil,  and  we  found  it 
wasn't  very  valuable.  We  found  the  different  creosote  compounds 
very  valuable  in  treating  these  effluents. 

Has  anyone  else  anything  to  say  in  regard  to  these  septic-tank 
problems? 

Mr.  Van  Hovenberg.  I  would  like  to  bring  up  the  question  of  the 
influx  of  mosquitoes  during  the  late  summer  and  the  early  fall. 
Probably  everybody  here  has  had  the  experience  in  the  latter  part 
of  the  summer  of  suddenly  finding  an  influx  of  the  small  black  mos- 
quitoes, or  some  other  variety,  that  have  given  a  great  deal  of  trouble. 
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Are  we  lax  in  letting  our  control  lapse,  or  is  there  some  condition 
that  we  don't  know  of? 

Mr.  Magoon.  Mr.  Chairman,  the  situation  spoken  of  by  Mr.  Van 
Hovenberg  is  one  that  I  have  had,  and  I  have  no  other  explanation 
for  it  than  that  barrels  of  cotton  platforms  and  of  cotton  ware- 
houses supply  mosquitoes  for  this  breeding. 

Mr.  FucHS.  My  experiences  agree  with  those  of  Mr.  Magoon. 
That  is,  where  my  Culex  control  has  been  very  careful  during  the 
season  and  has  not  lessened  as  the  season  advanced,  but  has  bem 
carefully  kept  up  all  season  long,  we  have  had  no  trouble  with 
Culex  in  the  towns  that  I  have  been  looking  after. 

Mr.  Clarke.  I  want  some  information  as  to  the  life  of  the  Culex 
mosquito,  how  long  it  remains  around  breeding  places  or  infested 
areas,  after  breeding  has  been  shut  off.  I  have  found  in  several 
instances  that  Culex  disappeared  almost  entirely,  or  certainly  there 
is  a  noticeable  absence  of  them  after  about  two  weeks'  time.  I  want 
to  know  if  anyone  here  can  verify  that. 

Mr.  KoMP.  Mr.  Chairman,  Mr.  Le  Prince  has  information  on  that 
subject,  which  he  has  kindly  given  me,  which  corresponds  with  Mr. 
Clarke's  observations,.that  between  two  and  three  weeks  is  the  period. 
That  was  also  confirmed  by  my  observations  in  Mississippi ;  if  there 
is  a  large  cesspool  breeding  heavily,  with  the  chicken  houses  and 
outhouses  near  by  full  of  mosquitoes  and  that  cesspool  is  controlled* 
inside  of  three  weeks  the  mosquitoes  have  disappeared  from  the 
shelters,  and  there  is  no  more  trouble  from  it.  I  think  this  is  a 
very  interesting  point,  and  if  anyone  else  has  any  information  on 
it  we  ought  to  get  it. 

Mr.  E.  B.  Johnson.  We  had  a  Culex  invasion  like  that  in  the  city 
of  Talledega  on  about  the  20th  of  September — there  were  absolutely 
no  Anopheles  mosquitoes.  They  appeared  during  the  night  and  just 
drove  the  people  crazy,  and  they  investigated  and  tried  to  find  the 
breeding  places — had  absolutely  no  idea  where  they  were  coming 
from — and  in  less  than  five  days  they  disappeared  just  as  quickly  as 
they  came. 

Mr.  KoMP.  Mr.  Johnson,  do  you  know  what  species  they  were  ? 

Mr.  Johnson.  No  sir;  I  was  not  in  the  town  when  they  came  on. 

Doctor  Griffitts.  Mr.  Chairman,  at  Newport  News,  Va.,  where 
work  was  started  in  1917,  the  work  has  continued  and  the  city  has 
made  a  liberal  appropriation  each  year  for  doing  malaria  work  as 
well  as  general  mosquito  work. 

This  year  they  had  very  excellent  Anopheline  control.  They  diJ 
good  Culex  control  up  till  August.  Mr.  Gage  and  I  made  an  in- 
vestigation in  August,  and  we  were  asked  by  the  city  manager  to 
make  some  statement  in  the  newspaper  (and,  by  the  way,  that  is  a 
good  way  to  make  statements,  when  it  is  requested  by  the  mayor  or 
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the  city  manager).  We  made  the  statement  that  they  had  attained 
almost  perfect  Anopehline  control.  We  warned  against  the  Culex, 
some  species  that  would  come  in  September,  and  they  are  hard  to 
kill  with  oil.  We  suggested  that  they  make  a  house-to-house  in- 
spection and  keep  down  the  house-breeding  Culex.  It  was  fortunate 
that  we  warned  them.  There  was  an  enormous  influx  of  non- 
Anophelines  in  September.  The  people  began  to  think  that  the 
work  had  fallen  down.  The  invaders  were  Taeneorhincus.  They 
stayed  in  the  city  four  or  five  days  and  then  disappeared.  I  felt 
certain  they  were  blown  or  flew  across  the  James  River  from  Pig 
Point,  7  or  8  miles  away.  They  are  brackish-water  breeders,  as  you 
know. 

Mr.  Ropes.  We  would  like  to  hear  some  more  about  this  Culex 
question.  Most  of  us  have  not  been  so  fortunate  as  to  get  rid  of 
them  in  two  or  five  days. 

Mr.  Le  Prince.  I  want  to  refer  to  the  Aedes  solicitans^  the  salt- 
marsh  mosquito.  There  was  a  case  where  immediately  after  the 
Anopheles  work  was  done  the  Solicitans  disappeared.  The  first  year 
passed  and  the  second  year  passed  without  them,  and  it  was  thought 
that  maybe  there  was  some  connection  between  the  Anopheles  work 
and  the  Solicitans'  absence,  and  somebody  made  the  statement  that 
it  was  the  result  of  the  antianopheles  work.  Then  the  Solicitans 
came  back  by  thousands. 

Mr.  Ropes.  Will  anyone  else  give  their  experience  on  that — ^this 
year's  Culex  mosquitoes?  I  know  everybody  has  been  complaining 
about  them,  so  I  think  everybody  must  have  had  some  experience  in 
regard  to  this  question. 

Mr.  Magoon.  Mr.  Chairman,  I  would  like  to  ask  one  question  as 
to  how  high  some  of  you  may  have  found  Culex  or  Aedes  breeding. 
One  of  my  inspectors  insists  that  he  has  found  Culex  breeding  in 
water  tanks  on  top  of  an  eight-story  building. 

Mr.  Stromquist.  Talking  about  Culex  breeding  on  roofs  of  build- 
ings, I  didn't  have  to  go  up  seven  or  eight  stories.  I  mentioned  a 
case  yesterday  where  we  had  complaints  about  mosquitoes  in  an 
office  building.  It  is  one  of  the  main  office  buildings  in  Memphis. 
It  is  built  in  a  U  shape  with  a  court  in  the  center.  The  place  where 
they  complained  of  mosquitoes  had  mezzanine  windows  opening  on 
this  court  and  there  is  a  roof  on  a  level  with  the  second  floor  of  the 
building,  and  the  complaint  came  from  the  fourth  floor.  It  was 
probably  one  of  the  rooms  that  was  being  used  very  much  at  night, 
and  we  found  two  small  pools  on  that  roof,  one  about  2  or  3  feet 
wide  and  about  8  feet  long,  and  the  other  a  little  bit  smaller,  and 
in  one  of  them  we  found  Culex  larvae  and  in  the  other  one  we  f oimd 
no  breeding  at  all.  It  was  just  outside  of  the  office  window  and  it 
was  filled  up  with  some  cigarette  butts  from  the  office,  and  that 
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may  account  for  it,  but  we  did  find  a  number  of  cases  of  breeding  in 
roof  gutters. 

Mr.  Ropes.  I  might  add  that  while  we  were  in  Arkansas  we  were 
constantly  troubled  with  Aedes  caloptis  in  the  capitol.  The  capitoL 
you  know,  is  on  the  top  of  a  high  hill.  This  office  was  up  four  or  five 
stories,  and  we  found  without  any  question  those  mosquitoes  were 
breeding  in  the  gutters.  They  must  have  been  100  or  125  feet  from 
the  ground,  on  top  of  a  high  hill. 

Now,  I  had  an  experience  with  Culex  pipiens.  I  found  them'  breed- 
ing in  two  septic  tanks  at  the  Old  Soldiers'  Home  at  Mountain  Creek, 
Ala.  We  promptly  took  measures  to  fill  up  the  cracks  in  the  tanks, 
so  if  they  were  breeding  there  they  couldn't  get  out.  It  was  fully 
two  weeks  before  they  got  them  out  of  the  houses.  Of  course,  we 
made  no  attempt  to  fumigate  the  houses  or  anything  of  that  kind. 

Has  anyone  else  anything  to  say  about  Culex  and  their  troubles 
with  Culex  mosquitoes  ? 

It  seems  to  me  it  would  be  a  good  opportunity  to  get  some  infor- 
mation in  regard  to  the  question  of  Anopheles-control  periods.  I 
think  that  perhaps  some  of  you  think  that  our  control  period  is  too 
short.  I  should  like  to  hear  from  anyone  who  has  anything  to  say 
about  that. 

Mr.  E.  B.  Johnson.  Mr.  Chairman,  I  have  had  an  experience  with 
septic  tanks  at  Camp  McClellan.  The  system  consisted  of  a  series  of 
big  septic  tanks.  I  suppose  they  covered  a  couple  of  city  blocks. 
They  had  practically  no  trouble  until  along  somewhere  in  September, 
and  then  the  people  began  to  move  away  from  houses  half  a  mile 
from  these  tanks.  The  city  health  officer  sent  in  a  call  for  help,  and 
we  went  up  there.  I  took  a  dipper  such  as  we  all  use  and  took  just 
a  dip  at  the  surface  of  the  water,  and  got  297  wigglers  in  that  dip. 
In  other  words,  there  were  more  wigglers  than  water.  It  was  an 
actual  fact  that  the  tank  was  so  full  of  mosquitoes  it  sounded  like  a 
saw.  I  never  saw  mosquitoes  so  thick  in  my  life.  The  deagn  of 
that  septic  tank  was  very  good,  with  one  exception,  and  that  is  there 
was.no  provision  for  draining  the  tank,  and  it  took  two  pumps  four 
weeks  to  pump  that  stuff  out.  We  finally  got  it  out  and  controlled 
the  breeding,  and  that  is  the  only  way  we  could  do  it. 

Mr.  Clarke.  I  want  to  admit  my  ignorance  of  pestiferous  mosqui- 
toes or  Culex.  I  know  there  are  many  different  kinds.  We  havent 
progressed  very  far  in  studying  these  pestiferous  mosquitoes.  I 
don't  know  whether  this  is  very  important  or  not,  but  I  would  like 
to  see  some  publication  gotten  out  defining  the  characteristics  of  the 
Culex  mosquitoes,  or  rather  the  pestiferous  mosquitoes,  and  where 
they  may  be  found ;  that  is,  in  simplified  form.  I  would  like  to  know 
what  progress  is  being  made  along  that  line. 
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Mr.  FucHS.  In  answer  to  Mr.  Clarke's  question,  I  want  to  say  that 
there  is  a  bulletin  issued  by  the  New  Jersey  State  entomologist, 
Doctor  Thomas  Headley,  that  is  just  what  Mr.  Clarke  is  looking  for. 
It  is  illustrated  and  it  describes  the  habits  and  characteristics  of  the 
various  Culices  as  well  as  the  Anopheles.  I  believe  it  may  be  had  on 
application  to  Doctor  Headley. 

Doctor  Bowers.  In  all  the  various  discussions  I  have  had  the  pleas- 
ure of  listening  to  here,  I  have  failed  to  hear  mentioned  the  educa- 
tional work  done  by  the  Eockefeller  Foundation.  From  personal  ex- 
perience I  have  had  with  the  research  laboratory  it  occurs  to  me  that 
if  the  vital  statistics  presented  by  one  of  the  gentlemen  yesterday, 
and  various  other  statistics  were  presented  to  this  institution,  a  cer- 
tain definite  coordinate  relation  could  be  secured  from  them,  which 
would  provide  very  many  things. 

One  particular  matter  was  suggested  by  Mr.  Le  Prince  yesterday. 
This  is  an  exhibit  for  the  purpose  of  showing  visitors  at  State  fairs 
and  other  gatherings  the  life  history  of  the  mosquito  and  its  devel- 
opment ;  also  its  potential  qualification  for  harm. 

Mr.  Foster.  In  connection  with  the  inquiry  into  what  there  may 
be  in  the  way  of  unknown  sources  from  which  are  derived  these  vexa- 
tious flies  or  pestiferous  mosquitoes,  I  wish  to  cite  to  the  assembly  a 
bulletin  as  issued  by  the  engineering  abstracts  section  that  came  out 
August  20, 1921,  in  which  it  was  said  that  certain  Anopheles  seem  to 
be  able  to  find  their  being  and  to  come  through  to  maturity  in  such 
a  small  film  of  water  as  to  give  the  appearance  of  merely  moistened 
earth.  I  bring  that  up  to  recollection.  It  impresses  me  so  much 
because  of  the  fact  that  where  I  work  I  find  very  many  people  who 
believe  that  mosquitoes,  that  some  mosquitoes,  at  least,  are  not  abso- 
lutely bound  to  be  produced  from  water.  It  may  be  that  we  have 
some  mosquitoes  in  this  country  which  are  able  to  breed  in  damp 
earth  beneath  the  weeds  and  grass  as  the  people  so  often  assure  us. 

It  is  a  fact  that  history  recites  that  the  peasantry  of  Italy  200 
years  ago  attributed  malaria  to  the  mosquito — 200  years  ago ;  that  is 
certainly  long  before  our  science  bore  out  the  beliefs  of  the  bucolics. 

Mr.  Ropes.  Doctor  GriflSitts,  we  would  like  to  hear  how  you  control 
the  /Ede%  ccHojma. 

Doctor  Griffitts.  Well,  I  don't  know  that  I  can  go  into  any  dis- 
cussion as  to  how  I  should  handle  the  ^dea  calopits.  In  making  some 
observations,  I  think  during  the  yellow- fever  campaigns — during 
the  yellow-fever  campaign  back  in  1903 — ^I  found  them  in  the  yards 
in  Cairo  in  empty  and  loaded  banana  cars  shipped  through  from 
Jbiobile,  and  they  put  on  a  regulation  that  no  banana  car  could  be 
opened  outside  the  screened  bams.  Of  course,  it  is  simply  a  house- 
to-house  proposition,  and  I  think  if  one  knows  how  to  handle  Culex 
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mosquitoes  he  can  handle  /Edes  calopuB^  or  Stemogyia.  He  can  con- 
trol breeding  in  artificial  containers  around  houses  the  same  as  Cukz- 
breeding  places. 

Mr.  Clarke.  Tlie  range  of  flight  of  the  male  mosquito  and  what 
bearing  that  would  have  on  the  finding  of  breeding  places? 

Mr.  Matne.  I  think  that  would  take  into  account  the  so-called 
hymeneal  flight.  But  at  certain  periods  they  travel  in  swarms  for 
the  purpose  of  perpetuation,  and  I  think  they  have  different  stand- 
ards  of  migration.  On  that  account  I  think  it  is  very  difficult  to 
measure  the  male  and  female  by  the  same  standard.  I  can't  answer 
more  definitely. 

Mr.  Clarke.  I  got  the  impression  from  the  man  from  New  Jersey* 
at  the  last  conference,  that  he  could  approximate  that  the  breeding 
places  would  be  within  50  or  100  feet  of  where  a  number  of  male 
mosquitoes  were  found. 

Mr.  Matne.  I  don't  know  that  any  experimental  work  has  been 
done  on  that  point.  I  think  the  flight  of  the  male  is  very  limited 
The  general  opinion  is  that  the  male  dies  very  shortly  after  he 
fertilizes  the  female.  I  think  that  is  a  mistake.  I  have  observed 
that  they  live  as  long  as  90  days.  But  I  believe  that  the  male  doesn't 
fly  very  far;  it  probably  keeps  very  close  to  its  breeding  place. 

Mr.  KoMP.  I  think  that  Mr.  De  Mott,  at  the  last  engineers*  con- 
ference, said  something  about  mosquitoes  staying  near  their  breed- 
ing places.  I  am  talking  about  Culex.  In  places  where  yoa  find 
Culex  in  outhouses,  barns,  and  chicken  houses  vou  will  verv  likel? 
find  their  breeding  place  in  the  same  yard. 

Mr.  Parker.  With  regard  to  male  and*  female  Culex;  the  Car> 
negie  Institute  has  the  books  of  Howard  Dyar  and  Knob,  with 
which  we  are  all  familiar  and  which  deal  with  the  question  of  mos- 
quito sex.  I  don't  remember  having  read  anything  of  a  specific 
nature  regarding  flight  from  breeding  areas  under  various  condi- 
tions, but  there  are  incidents  mentioned  which  indicate  about  how 
far  a  male  Culex  might  be  expected  to  go  from  a  breeding  place,  as 
Mr.  Mayne  has  just  mentioned,  in  search  of  the  female.  The  habits 
are  very  clearly  described  in  these  books  and  they  contain  other  in- 
formation of  immense  value  regarding  habits  of  mosquitoes. 

Dr.  CoooLE.  It  is  my  impression  that  most  of  us  would  like  to  have 
some  little  book  or  pamphlet  containing  the  known  informatioD 
relative  to  the  culicine  mosquitoes  common  to  this  country,  their 
technical  and  common  names,  and  something  about  their  habits. 

I  understand  that  such  a  paper  has  been  prepared  by  one  of  the 
scientific  workers  and  I  would  like  to  suggest  that  steps  be  taken  to 
recommend  the  publishing  of  this  valuable  paper. 

Mr.  Johnson.  Mr.  Chairman,  one  bulletin  that  has  been  recom* 
mended  is  written  by  Dr.  Thomas  Headley,  State  entomoIog:ist  of 
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the  New  Jersey  State  Agricultural  Experiment  Station,  at  New 
Brunswick,  N.  J.,  Bulletin  No.  848. 

International  Heai/fh  Board  Budgets. 

Mr.  Shaw.  Due  to  a  diificulty  I  had  at  Lake  Charles,  Mr.  Le 
Prince  asked  that  I  bring  up  the  matter  of  the  International  Health 
Board  regulations  instructing  us  to  keep  within  the  amount  allowed 
for  each  item  on  an  estimate,  whereas  last  year  we  were  only  re- 
quired to  keep  within  the  sum  total  of  the  estimate. 

My  experience  was  this:  By  changing  from  my  original  plan  of 
oil-barrel  stands  to  motor  transportation,  at  the  end  of  the  season 
I  had  effected  a  saving  of  $650  on  an  estimate  of  $5,588.  With  this 
saving  of  $650  in  view  at  the  end  of  September,  having  still  a  month 
to  run,  I  had  only  $9  for  oil  instead  of  $40  or  $45.  I  was  prac- 
tically without  funds  for  oil,  and  yet  I  was  $660  to  the  good. 

I  think  there  are  two  important  points  against  making  us  keep 
within  the  individual  item.  Such  will  cause  us  to  overestimate  every 
item  and  probably  run  our  whole  estimate  too  high,  whereas  if  we 
are  only  compelled  to  keep  within  the  whole  sum,  when  we  see  we 
are  running  short  on  one  item  we  can  probably  effect  a  saving  in 
another  one  to  make  up  for  that  shortage.  Or  we  will  be  inclined  to 
stint  some  phase  of  the  work  in  an  effort  to  keep  from  several 
changes  in  the  budget.  It  is  very  difficult  to  estimate  accurately, 
anyhow,  especially  the  amount  of  oil,  because  it  varies  so  with  differ- 
ent weather  conditions.  One  has  to  be  careful  in  the  one  case  not  to 
specify  an  insufficient  amount,  and  in  the  other  case,  not  to  scare  the 
town  off  on  account  of  the  high  estimate. 

Mr.  Parker.  I  think  I  can,  in  part,  answer  the  question  brought 
up  by  Mr.  Shaw. 

During  the  early  part  of  the  season  I  received  a  circular  relative 
to  changes  in  budgets,  and  the  only  requirement  desired  by  the 
InternatiDnal  Health  Board,  as  I  now  recall  it,  was  that  changes  in 
budgets  be  made  before  the  beginning  of  the  fourth  yearly  quarter. 

In  one  of  the  towns  where  I  was  conducting  work  it  became 
apparent,  as  the  work  progressed,  that  certain  changes  would  benefit 
tlie  program ;  this  required  overexpenditure  of  the  estimated  amount 
of  certain  items  and  produced  a  saving  on  others.  I  changed  my 
item  estimates  to  suit  the  change  in  program,  not,  however,  exceed- 
ing the  total  amount  of  the  budget,  and,  following  the  instructions 
in  the  circular,  obtained  approval. 

Then,  I  believe,  there  is  provision  made  so  that  the  total  amount 
of  the  budget  may  be  changed  if  additional  funds  are  required  and 
obtained.  The  only  restriction  that  I  know  of  is  that  the  Inter- 
national Health  Board  must  be  advised  of  any  change,  and  before 
the  beginning  of  the  fourth  quarter.    This,  I  think,  gives  the  engineer 
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or  field  director  authority  to  change  his  budgets  when  it  is  neces- 
sary to  do  so. 

Mr.  Shaw.  I  received  this  circular,  and  my  understanding  is  that 
we  can  revise  the  estimate  before  the  end  of  the  third  quarter.  I  do 
not  recall  any  statement  to  the  effect  "  preferably  before  the  end  of 
the  third  quarter."  The  circular  gave  me  the  impression  that  it  was 
not  possible  to  change  it  after  the  end  of  the  third  quarter. 

Where  I  got  into  deep  water  was  this:  In  the  beginning  of 
August  I  had  enough  oil  to  carry  me  to  the  end  of  October  on  the 
basis  of  the  amount  I  used  in  July  and  August.  I  felt  safe  and 
thought  it  useless  to  redistribute  the  amounts.  September  was  a 
very  rainy  month  and  we  were  left  with  only  $9  for  oil  instead  of  $45. 
It  was  too  late  to  make  any  change  when  I  found  the  change 
necessary.  At  least  we  should  be  allowed  to  revise  the  estimate  up 
to  the  end  of  October.  It  certainly  ought  to  be  satisfactory  to  head- 
quarters in  New  York. 

Mr.  Lenert.  I  took  over  the  work  of  Mr.  Hardenburg  in  Texas  in 
October,  1920,  and  in  the  four  towns  which  were  given  financial  as- 
sistance by  the  International  Health  Board  individual  items  of  the 
budget  of  three  towns  were  exceeded,  though  the  expenditures  in  all 
cases  remained  entirely  within  the  total  amount  of  the  budget.  I 
made  an  attempt  to  adjust  the  expenditures  in  order  to  fit  the  items 
of  the  budget  by  using  the  contingent  fund  for  the  items  on  oiling 
and  inspection,  but  the  arrangement  was  considered  unsatisfactory 
by  Doctor  Ferrell,  and  I  understand  the  expenditures  as  originallj 
made  were  approved  in  that  form,  but  notice  was  given  that  in  future 
stricter  adherence  to  the  original  budget  should  be  observed. 

In  my  opinion,  the  division  of  the  budget  into  many  items  and  a 
strict  adherence  to  such  a  budget  demands  an  abnormal  estimate 
as  one  is  required  to  make  all  items  sufficiently  large  to  cover  all 
contingencies.  If  one  is  allowed  to  transfer  from  one  item  to  an- 
other, the  budget  becomes  much  more  flexible  and  makes  it  possible 
to  better  fit  various  weather  conditions.  Either  greater  latitude 
should  be  allowed  or  the  budget  should  consist  of  fewer  items. 

Mr.  Shaw.  I  wrote  to  the  State  board  of  health  and  suggested  thai 
oil  and  oil  application  were  so  closely  related  that  they  could  be  con- 
sidered as  one  item,  but  in  reply  they  quoted  a  very  positive  state- 
ment from  Doctor  Ferrell  that  it  couldn't  be  done. 

Doctor  Carter.  The  question  has  been  settled.  The  Kockefellei 
Foundation  has  definite  rules  to  go  by,  and  doubtless  goes  by  them. 
What  ought  to  be  done,  plainly,  is  this :  A  definite  sum  to  be  set 
apart  for  a  definite  work,  or,  more  accurately,  for  the  work  for  a 

definite  purpose;  e.  g.,  to  control  malaria  at .    Tint 

detailed  allotment  for  each  item  of  that  work  should  not  be  obliga- 
tory on  the  engineer  in  charge.    These  items  are  necessary  in  mak- 
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ing  the  budget;  they  should  be  guides,  maybe,  but  not  hard  and 
fast  rules  governing  expenditure.  Circumstances,  the  weather,  for 
instance,  change  the  amount  needed  for  the  various  items,  and  fre- 
quently as  the  amount  for  one  increases  that  for  another  lessens  and 
the  engineer  can  both  do  more  efficient  work  and  save  money  by 
increasing  expenditure  on  one  item  and  lessening  it  in  another,  and 
for  good  administration  he  must  have  this  authority. 

Otherwise,  you  compel  him  to  estimate  for  every  item  at  its  rea- 
sonable maximum.  He  must  either  do  this  or  run  a  grave  chance  of 
failure.  This  makes  an  unnecessarily  large  budget.  I  have  invari- 
ably followed  this  plan  in  making  my  own  budget,  both  for  myself 
and  for  other  people. 

Mr.  Stromquist.  I  think  another  point  is  that  the  tendency  to 
make  an  excessive  budget  would  also  have  the  tendency  to  dis- 
courage the  community  from  taking  up  the  work.  In  my  limited 
experience  in  making  up  a  budget  for  the  cooperative  work  the  pro- 
cedure was  to  make  a  survey  of  the  work  and  a  rough  estimate  of 
what  it  would  cost.  Then  compare  that  with  what  I  thought  the 
town  could  put  up.  After  I  got  the  appropriation  I  tried  to  get  the 
work  done  with  that. 

Oil. 

Mr.  Foster.  It  occurs  to  me  to  mention  a  supposed  improvement 
in  oil  application,  the  novel  technique,  as  will  be  mentioned,  having 
been  devised  to  meet  the  presumed  condition  that  in  the  quite 
warm  months  many  larvaa  do  not  bask  at  surface  extensively,  but 
frequently  remain  at  the  bottom  for  hours  at  a  time,  such  supposed 
habit  leading  to  the  situation  which  has  been  observed  that  where 
oil  is  applied  to  ditches  having  even  a  mild  current,  many  larvffi 
never  encounter  the  film  from  a  single  application  of  oil.  The 
teaching  from  these  observations  was  that  the  oiler  should  wear 
boots  and  that  he  should  get  in  the  water  course  and  walk  down- 
stream, grass  cutting  at  margins  with  a  hoe  or  with  a  handsaw  slice 
tool,  the  purpose  being  to  agitate  the  water  and  to  rout  out  the  semi- 
dormant.  larvsB.  After  this  the  oiler  works  upstream,  spraying  the 
route  as  usual.  It  was  thought  to  have  been  well  shown  that  oiling 
done  quite  early  in  the  morning  was  much  more  effective  than  work 
done  in  the  "  heat "  of  the  day. 

Mr.  Stromqihst.  I  might  mention  my  experience  this  summer 
with  the  use  of  waste  oil.  In  Memphis  last  year  they  used  about 
10,000  gallons  of  oil  at  a  total  cost  of  $1,700;  this  year  our  oil  was 
something  less  than  $700.  Of  course,  the  price  of  oil  has  been  re- 
duced, but  the  same  kind  of  oil  that  cost,  some  of  it  17^  cents,  the 
most  of  it  16^  cents,  I  think  would  now  cost  11  or  12.  Our  aver- 
age cost  of  oil  has  been  about  7  cents.  We  have  bought  a  good 
deal  of  kerosene,  which  we  used  to  dilute  the  heavier  oil,  but  we 
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ha\'e  accumulated  a  good  deal  of  oil  from  the  garages,  filling  sta- 
tions, and  other  places.  For  instance,  the  gas  and  electric  company 
sold  us  for  5  cents  a  gallon  about  2«000  gallons  of  used  transmitter 
oil,  which  is  a  very  high  grade  of  oil.  It  cost  them  new  about  27 
cents  a  gallon  in  carloads,  and  it  makes  a  very  good  oil  for  q[>raying. 
It  doesn't  require  very  much  kerosene  to  dilute  it  enough  to  spray, 
and  it  will  kill  both  Anopheles  and  Culex  larve  even  without  the 
kerosene. 

I  have  been  keeping  in  touch  with  people  to  get  the  kerosene  at  a 
low  price.  For  instance,  the  Standard  Oil  Co.  sold  us  about  4,000 
gallons  of  kerosene  that  had  been  drained  out  of  the  bottom  of  some 
large  storage  tanks  and  had  gotten  discolored,  had  a  little  sediment 
and  they  said  some  water,  but  we  found  very  little  of  that,  and  they 
wanted  to  get  rid  of  that,  to  get  their  storage  space,  and  another  oil 
company  by  mistake  dumped  several  hundred  gallons  of  oil  into  t 
tank  that  had  lubricating  oil  in  it,  so  we  bought  about  a  300-gallon 
tank.  I  have  a  number  of  hansels  placed  around  town,  collecting  oil 
during  the  winter  months  that  people  want  us  to  take  off  their  hands. 
Of  course,  we  will  have  to  buv  kerosene  to  dilute  that  with. 

Mr.  E.  B.  Johnson.  While  we  are  on  that  subject,  I  have  been  very 
fortunate  in  getting  oil  from  the  garages  for  nothing.  I  think  there 
is  just  one  town  where  we  pay  anything  for  it. 

Mr.  KoMp.  Two  months  or  so  ago  I  was  in  Anniston,  where  Camp 
McCIellan  is  located.  All  the  fire  barrels  there  were  covered  with  t 
thin  film  of  black  substance.  On  inquiry  it  was  found  that  it  was  the 
Texas  Co.'s  mosquito  oil.  It  was  stated  that  it  had  been  on  the  bar- 
rels since  about  July  26,  or  approximately  three  months,  during  the 
hottest  weather.  There  wasn't  a  bit  of  breeding  in  any  of  those 
barrels  at  that  camp.  I  don't  know  whether  Mr.  Johnson  foimd  any 
breeding  or  not.    That  black  mosquito  oil  looked  good  to  me. 

Mr.  Johnson.  When  were  you  there  ? 

Mr.  KoMP.  During  the  latter  part  of  October. 

Mr.  Johnson.  We  had  previously  found  very  heavy  breeding  in 
this  place,  and  it  was  as  a  result  of  our  visit  that  they  oiled. 

Mr.  KoMP.  Were  anv  of  the  barrels  oiled  at  the  time  of  vour  visit? 

Mr.  Johnson.  Not  one.    About  all  that  we  saw  were  breeding. 

Mr.  KoMP.  I  would  like  to  know  from  some  of  the  men  just  what 
mixture  they  have  gotten  the  best  results  from. 

Mr.  RoPKH.  I  am  sorry  that  we  have  not  been  able  to  have  with  us 
Lieutenant  Freeborn.  He  was  a  lieutenant  when  I  knew  him.  I  know 
that  he  knows  more  about  the  general  toxic  value  of  oil  than  any  man 
I  have  met. 

There  is  no  doubt  but  that  some  of  these  oils  are  worth  absolutely 
nothing.  Last  year  I  had  a  species  of  black  lubricating  oil.  It  had 
no  toxic  effect  whatever.  We  had  to  dilute  it  with  kerosene  to  use  it, 
and  the  only  thing  that  killed  the  mosquitoes  was  the  kerosene.  When 
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we  used  this  oil  it  had  no  effect  whatever  on  Culex  pipiens.  I  think 
when  we  take  oil  like  that  we  should  be  very  sure  that  we  are  getting 
something  of  value. 

Mr.  Stromquist.  We  tested  our  oil  before  we  bought  it.  One  of 
the  inspectors  had  just  run  across  a  little  pool  that  had  Anoj^heles 
and  Culex  larvae  in  it,  and  we  sent  him  out  to  make  a  collection.  I 
put  larvfiB  in  two  jars,  and  in  one  I  put  the  transformer  oil  unmixed 
and  in  the  other  I  mixed  it  with  about  a  third  kerosene,  and  in  both 
of  them  the  larvae  were  all  dead  in  about  30  minutes  and  it  made  a 
very  nice  oil  to  spray. 

Mr.  Ropes.  Did  you  try  any  of  the  oil  alone  ? 

Mr.  Stromquist.  Yes;  I  took  two  jars  and  put  the  transformer  oil 
in  one  and  the  mixed  oil  in  the  other. 

Mr.  Ropes.  What  I  want  to  know  is  whether  you  got  results  from 
a  50-50  mixture? 

Mr.  Stromquist.  We  did  get  a  few  barrels  of  black  oil  whidi  was 
so  heavy,  in  a  50-gallon  drum,  that  we  had  to  use  50  gallons  of  kero- 
sene. 

Mr.  Ropes.  I  used  a  mixture  of  80  to  20  with  some,  and  found  that 
was  the  best  mixture. 

Mr.  Stromquist.  Ordinarily  I  should  say  we  have  used  about  a 
third  to  a  half  of  kerosene  on  our  work. 

Mr.  KoMP.  The  principle  of  the  thing,  as  shown  by  Professor 
Freeborn,  is  that  the  volatility  of  the  oil  is  an  index  of  its  toxic 
properties.  That  is  the  reason  that  the  heavier  oil  is  not  much  good 
so  far  as  killing  the  larvae  is  concerned.  The  kerosene  is  what  gives 
toxicity  to  the  mixture. 

Doctor  Carter.  It  is  a  matter  of  hours  for  Stemogyia.  In  a  test 
we  kept  the  Stemogyia  under  water  for  12  hours  and  at  the  end  of 
the  day  they  were  as  well  as  they  were  in  the  beginning;  they  got 
as  much  oxygen  as  they  needed  from  the  water.  Anopheles  don't  last 
so  long.    Oil,  coal  oil,  kills  them  directly  by  contact. 

Doctor  CooGLE.  In  case  oils  are  used  that  do  not  have  toxic  effect, 
is  it  true  that  the  most  we  hope  for  is  to  prevent  mosquito  eggs  from 
hatching?  I  should  like  to  know  approximately  the  maximum  size 
larv8B,  both  Anopheline  and  Culicine,  we  would  expect  to  destroy 
by  using  a  thin  film  of  nontoxic  oil  ? 

Doctor  Carter.  It  destroys  small  larvse.  I  feel  very  certain  that 
oil  will  prevent  eggs  from  hatching.  Even  greasing  a  hen's  egg  will 
keep  it  from  hatching. 

Mr.  Smith.  My  conception  of  the  use  of  black  oil  is  for  a  vehicle 
only,  and  I  find  that  in  cold  weather  this  oil  breaks  up  in  large 
globules  when  used  50-50,  but  when  it  is  mixed  80-20  it  gives  much 
better  results. 
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Artesian  Wells. 

Mr.  Clarke.  I  want  to  take  up  the  matter  of  control  of  artesian 
wells  which  are  allowed  to  run,  unchecked,  in  the  Southern  States. 
I  believe  if  these  wells  were  controlled  that  it  would  not  onlj'  help 
out  in  the  cities — ^that  is,  eliminate  the  street  pools  and  water  in  borrow 
pits — but  that  it  would  help  the  fanner  in  the  rural  district. 

Xow,  in  the  Mississippi  Delta,  the  general  formation  of  the 
country  lends  itself  to  the  detriment  of  this  flowing  of  artesian  wells, 
because  the  general  slope  is  aw^ay  from  the  big  streams.  The  big 
streams  have  high  banks  and  the  general  ground  slope  is  away  from 
the  large  streams  in  all  cases,  and  in  the  case  of  small  cities,  to  a 
certain  extent,  we  can  reverse  the  flow  of  water  by  cutting  through 
this  bank,  but  if  we  want  to  pave  the  way  for  the  general  develop- 
ment of  that  town  we  will  have  to,  eventually,  carry  the  drainage 
the  other  way.  It  has  a  certain  turning  point  "where  you  can  reverse 
the  flow  of  water,  but  beyond  that  you  have  to  take  care  of  it  in  its 
natural  channel,  and  in  a  great  many  cases  in  so  doing,  do  awav 
entirely  with  mosquito  breeding.  After  the  ground  water  lowere 
itself  in  the  spring,  the  soil  will  take  care  of  the  rainfall  during  the 
summer  months  within  five  or  six  days. 

So,  in  order  to  get  at  this  matter  of  control  of  artesian  wells  on 
a  broad  scale,  we  have  got  to  have  some  legislation.  The  public- 
health  factor  might  be  taken  advantage  of  and  included  in  such  a  law 
to  control  artesian  wells  for  the  purpose  of  conserving  the  ground- 
water supply.  We  know  in  certain  localities  where  a  number  of 
wells  have  been  drilled  that  each  additional  well  reduces  the  pressure 
of  the  older  wells,  and  while  it  isn't  very  important  now  in  the  Delta 
of  Mississippi,  because  the  Delta  is  fed  by  water  seeping  down  from 
the  hill  section,  it  will  be  necessary  to  conserve  that  flow  when  the 
Delta  builds  up.  We  might  just  as  well  start  the  movement  now  on 
a  general  plan  immediately,  and  let  the  State  geologist  prepare  such 
a  bill,  and  then  we  should  get  back  of  it  and  help  put  it  through. 
His  purpose  would  be  to  conserve  the  flow  of  water  and  our  purpose 
would  be  to  eliminate  mosquito-breeding  places.  I  would  like  to 
hear  from  somebody  else  as  to  the  feasibility  of  that. 

Mr.  Kroeze.  Mr.  Chairman,  it  is  said  that  something  destroys  the 
well — that  sand  clogs  it,  due  to  external  or  back  pressure  or  some- 
thing like  that.  I  don't  know  just  what  it  is.  A  large  number  of 
towns  in  Mississippi  have  artesian  wells  for  their  water  supplies. 
These  wells  flow  into  reservoirs  and  water  is  pumped  from  there  to 
the  distribution  system.  They  have  gate  valves  on  the  wells  and 
shut  them  off  when  the  reservoirs  are  full  instead  of  allowing  the 
water  to  flow  away  and  breed  mosquitoes.  They  have  been  doing  this 
for  a  number  of  years  and  I  haven't  noticed  any  effect  on  the  wells. 
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You  will  hear  that  argument  that  it  has  an  effect  on  the  wells,  but 
I  don't  think  it  has. 

Mr.  Magoon.  Mr.  Chairman,  there  is  some  chance  that  when  the 
water  is  shut  off  it  will  continue  to  flow  around  the  casing  of  the 
artesian  well,  and  the  well  may  be  spoiled  in  that  way.  I  mention 
that  because  I  know  of  one  instance  where  that  did  happen.  The 
well,  I  think,  was  about  90  or  100  feet  deep  and  the  choking  of  its 
flow  caused  the  water  to  find  another  outlet. 

Mr.  Clarke.  I  might  add  that  the  general  impression  is  that  these 
wells  will  become  choked,  and  I  am  taking  this  up  with  our  State 
geologist,  who  has  shown  me  that  in  the  State  of  Mississippi  there 
is  very  slight  possibility  of  their  becoming  choked,  especially  of  those 
wells  which  are  properly  dug. 

The  requirements  should  be,  of  course,  that  they  should  be  screened 
at  the  bottom  and  cased  all  the  way  up,  and  the  well  which  is  prop- 
erly constructed  will  not  silt  up.  When  you  have  a  slight  throw  of 
sand  in  your  well  certain  precautions  will  have  to  be  taken;  you 
should  put  on  a  top  and  a  patent  spigot,  and  in  those  cases  we  can 
put  on  just  an  ordinary  faucet.  Put  on  your  reducer  and  put  on  a 
standard  screw  faucet,  which  will  turn  the  water  off  and  on  gradu- 
ally, and  use  it  as  you  would  any  other  gravity  system. 

I  have  other  data  from  the  United  States  Geological  Survey  and 
from  South  Dakota.  Such  a  law  as  I  speak  of  has  been  passed  in 
either  North  or  South  Dakota,  in  California,  and  New  Mexico.  You 
see  some  of  the  States  are  not  populated  thickly  enough  to  warrant 
it  at  the  present  time.  They  are  coming  to  it  and  I  think  we  should 
be  prepared  to  meet  the  situation  when  it  comes. 

Mr.  Foster.  I  move  that  we  adjourn  and  pay  our  respects  to  Doctor 
Carter. 

Whereupon  the  meeting  adjourned. 

Cost  of  first  and  second  year  Anopheles-control  work  in  cooperative  towns. 


state. 


Alabama 

Arkansas 

Louisana 

Qeorgia 
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North  Carolina 
South  Carolina 
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Texas 
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5 

22.0 
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1240.55 

3 

11.5 

11,361 

.60 

590.84 

3,560.00 

.31 

308.70 

1 

4.42 

21,782 

.22 

1,080.00 
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.16 
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2 

20.5 
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.43 

411.53 
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.27 
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Morning  Session,  March  14,  1922. 

INTRODUCTORY  ADDRESS. 

Hroa  S.  Cum HDTG,  Swgton  Oenerai,  United  BtaUt  PtMie  Bealik  Serviet. 

It  was  not  without  a  good  deal  of  hesitation  and  thought  and  some 
preliminary  correspondence  that  I  ventured  to  ask  such  gentlemen 
as  you  to  leave  your  work,  your  fields  of  andeaTor,  and  meet  here  in 
Washington  with  us.  I  am  very  acutely  conscious  of  the  fact  that 
there  has  been  quite  an  epidemic  of  ''conferencitis,"  as  somebody 
expressed  it,  in  the  past  year  or  two,  and  that  much  of  the  time  of 
all  of  you  has  been  taken  up  in  conferences.  But  I  think  the  impor- 
titnce  of  the  subject  which  you  have  been  asked  to  discuss  certainly 
warrants  our  getting  together  for  at  least  two  days. 

This  is,  so  far  as  I  am  aware,  the  first  time  at  which  exactly  this 
sort  of  a  gathering  has  been  called — the  presidents  of  universities 
and  deans  of  medical  schools  to  meet  aroimd  a  conference  table  with 
men  who  are  engaged  in  practical  field  work  in  public  health.  The 
situation  in  the  United  States  at  the  present  time  with  reference  to 
the  supply  of  public-health  officers — ^local,  State,  and  National — ^is 
an  acute  one.  As  a  result  of  the  war  and  the  knowledge  which  was 
brought  out  at  the  time,  there  has  been  a  great  awakening  of  interest 
in  public  health  throughout  the  coimtry.  This  necessitates  the 
training  of  public-health  workers  to  direct  the  energies  and  the 
potential  forces  which  are  available.  Without  proper  directing 
force,  there  is  grave  danger  of  wasted  energy.  This  has  already  been 
seen  in  certain  fields.  It  is  to  avoid  this  danger  and  to  supply  the 
man  for  the  job  that  we  venture  to  ask  you  to  come  together. 

I  am  perfectly  aware  of  the  fact  that  there  are  splendid  schools  of 
public  health  existing  now  and  they  are  encouraging.  But  more 
particularly  the  field  of  the  local  health  ofiicer  needs  to  be  filled. 
There  are  three  factors  in  this  situation.    One  is  the  difficulty  of  the 

1  A  conference  on  the  future  of  public  health  In  the  United  States  and  the  education  of  sanitarians  was 
held  in  Washington  March  14  and  15, 1922.  Nearly  150  educators  and  leaders  in  public-health  work  from 
aO  sections  of  the  country  attended.  All  sessions  with  the  exception  of  the  banquet  were  held  in  the 
American  Red  Cross  Building.  A  summary  report  of  the  conference  has  already  been  pablished  (Public 
Uoalth  Bulletin  No.  124,  May,  1922.) 
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local  man  in  getting  the  amount  of  education  necessary  for  his  work. 
Another,  and  I  think  this  exceedingly  important,  is  the  uncertain 
tenure  of  office.  There  has  been,  if  anything,  a  backward  step  in  the 
last  ten  or  eighteen  months  in  this  regard;  a  tendency  to  throrw  public 
health  into  politics  in  a  way  to  pay,  but  in  a  different  sense  than  we 
think  it  pays.  The  third  difficulty  is  the  inadequate  remuneration 
which  is  received  by  the  pubUc-health  officer.  We  will  discuss  all  of 
these  things,  and,  I  hope,  solve  one  or  two. 

In  looking  aroimd  for  a  man  to  guide  us  in  our  deliberations,  my 
mind  at  once  went  to  one  whom  we  all  know,  one  who  needs  no 
introduction.  I  have  found  that  he  is  a  wise  guide,  whether  it  be 
looking  over  a  menu  for  a  dinner  or  solving  very  great  international 
questions  in  reference  to  public  health.  I  take  a  great  deal  of  pleasure 
in  introducing  Doctor  Welch,  director  of  the  Johns  Hopkins  University 
School  of  Hygiene  and  Public  Health. 

REMARKS  BY  THE  PRESIDING  OmCER. 

Db.  yfiLUJM  H.  Wiuai,  Director  School  of  Hygitne  oM  PubUe  HeaUh,  Johns  Hopkhu  UnkmrHtg. 

I  need  not  say  that  I  appreciate  very  highly  the  honor  of  being 
asked  to  occupy  the  chair  at  this  first  session  of  the  conference.  I 
am  sure  that  I  shall  serve  your  interests  best  by  not  indulging  in  any 
preliminary  remarks  but  by  getting  the  work  iider  way  Islpeedily 
as  possible.  I  would  like,  however,  to  express  in  behalf  of  the  staff 
of  the  Johns  Hopkins  University  and  myself  our  appreciation,  our 
very  grateful  appreciation,  to  the  Surgeon  General  and  the  officers 
of  the  Public  Health  Service  for  having  made  me  chairman  for  this 
conference,  and  for  the  general  spirit  which  obviousljf^  has  determined 
the  character  of  the  conference. 

I  am  speaking  for  those  engaged  in  trying  to  develop  better  oppor- 
tunities for  the  training  of  public-health  officers  and  others  entering 
the  field  of  sanitation  and  public  health.  We  welcome  very  much 
such  a  discussion  as  will  take  place  here.  The  problems  are  relatively 
new  and  we  are  in  a  rather  experimental  stage.  It  is  of  first  impor- 
tance that  attention  be  very  closely  given  to  those  who  are  actually 
at  work  in  the  field,  and  it  is  important  that  there  should  be  just 
such  an  exchange  of  views  as  can  be  anticipated  for  this  conference. 
I  already  feel  confident  of  the  success  of  the  conference  and  do  not 
hesitate,  even  at  its  initiation,  to  express  the  gratitude  which  vre 
have  for  the  opportunity  which  is  before  us. 

It  is  obvious,  if  we  are  going  to  get  through  this  program  this 
morning,  that  the  speakers  must  be  as  brief  as  possible.  I  asked  one 
of  them  whether  he  had  been  informed  as  to  time  limit;  he  said  he 
had  not,  but  was  willing  to  conform  to  whatever  suggestions  were 
made.     I  have  no  suggestion  other  than  that  we  have  to  spht  up 


just  as  much  as  possible  if  all  the  speakers  on  the  program  are  to 
have  an  opportunity  to  present  what  they  have  presumably  prepared 
for  our  consideration. 

L  THE  PRESENT  STATUS  OF  THE  EDUCATION  OF  SANITARIANS. 

BJBVISW  Of  BVKNT8  LSADINQ  TO  THB  PBBBBNT  SmiATION. 

Dr.  Amur  W.  Tbmmmax,  Behool  of  Hygiene  and  PubUo  HoAlth,  Jdfans  HopUns  Univeralty. 

Prior  to  the  middle  of  the  last  century  medical  science,  if  we  may 
so  call  it,  had  made  possible  the  prevention  of  only  one  disease — 
smallpox.  In  connection  with  no  other  disease  was  the  etiology, 
diagnosis,  and  means  of  spread  sufficiently  well  understood  to  make 
possible  any  thoughtful  effort  at  prevention. 

About  1850,  however,  the  effect  of  the  unspeakable  filth,  over- 
-crowding,  and  misery  of  certain  parts  of  London  in  producing  disease 
And  death  far  in  excess  of  that  prevailing  in  more  favored  parts  of  the 
city  began  to  be  recognized.  Even  though  the  exact  mechanism  by 
wUch  these  causes  operated  was  not  understood,  the  results  were  so 
evident  that  measures  of  correction  began  to  be  appUed. 

About  the  same  time  those  two  pioneers  in  epidemiology,  William 
Budd  and  John  Snow,  began  independently  their  remarkable  studies 
into  the  spread  of  typhoid  fever  and  Asiatic  cholera  which  made  pos- 
sible for  the  first  time  intelligent  efforts  at  the  control  of  these 
diseases. 

The  30  years  from  1870  to  about  1900,  the  most  fruitful  in  the 
iiistory  of  medical  science,  stripped  from  communicable  disease  the 
mystery  which  had  so  long  enshrouded  it  and  laid  the  foundation  of 
scientific  fact  on  which  the  structure  of  preventive  medicine  is  based. 
Knowledge  of  microorganisms  as  causing  disease,  of  the  vehicles  of 
transmission,  of  carrier  and  missed  cases,  of  insect  transmission,  and  of 
the  phenomena  of  natural  and  artificial  inmiunity  were  the  weapons 
which  this  period  forged  and  made  ready  for  the  coming  conflict. 

The  new  century,  therefore,  found  us  in  possession  of  a  new  and 
effective  armentariimi.  It  remained  only  to  demonstrate  practi- 
cally the  possibilities  of  the  new  science  and  to  establish  the  machinery 
necessary  to  make  its  practical  application  possible.  The  demon- 
stration came  quickly.  Gorgas  at  Habana  and  later  in  Panama,  and 
the  Japanese  in  Manchuria,  supplied  those  thrilling  demonstrations 
•of  the  power  of  modem  science  over  disease  which  were  necessary  to 
ffre  the  imagination  of  the  people  and  supply  the  stimulus  to  action. 

Of  machinery  to  apply  the  new  science  there  were  available  only 
the  time-honored  organizations  known  as  boards  of  health,  which  had 
been  devised  in  the  last  half  of  the  last  century,  to  apply  the  then 
existing  knowledge  of  disease  prevention. 


Originally  boards  of  health  were  called  into  exislence 
periods  of  epidemics  of  smallpox,  cholera,  yeUow  fever,  or  plague. 
Their  sole  function  was  to  act  as  medical  consultants  to  the  public 
authority  in  such  emergencies.  With  the  passing  of  the  emergency 
the  board  Ukewise  passed.  When  vaccination  had  reduced  the  preva- 
lence and  viruleace  of  smallpox  to  the  point  where  isolation  and 
quarantine  were  of  value  in  preventing  epidemics,  the  work  of  caring' 
for  smallpox  was  taken  over  by  the  boards  of  health,  and  permanent 
organizations  began  to  be  established.  The  measiu*es  against  filth 
and  overcrowding,  in  so  far  as  they  were  applicable  to  American  con- 
ditions,  were  likewise  made  the  duty  of  the  board  of  health.  In 
Massachusetts,  in  the  city  of  New  York,  and  in  a  few  other  States  and 
cities  the  value  of  the  new  science  had  already  been  recognized,  and 
important  work  had  already  been  done  by  the  health  organizations  in 
connection  with  water  supply,  communicable  diseases,  tuberculosis,, 
and  other  problems. 

The  beginning  of  the  century,  therefore,  found  in  most  of  our  States 
and  cities,  and  in  many  of  our  counties  and  towns,  boards  of  healths 
These  were  usually  composed  of  practicing  physicians,  of  whom  one 
acted  as  secretary.  Their  work  in  controlling  smallpox  and  nuisance 
was  largely  intrusted  to  lay  inspectors  called  sanitary  police.  The 
measures  carried  out  by  such  a  board  of  health  were  extremely 
simple,  and  the  work  called  for  little  or  no  special  knowledge  or 
experience.  Under  these  conditions  an  appointment  as  member  of  a 
board,  as  secretary  or  inspector,  was  usually  disposed  of  as  minor 
pohtical  patronage.  This  was  the  machinery  available  to  put  into 
effect  our  new  science  of  preventive  medicine.  It  had  in  its  favor  the 
fact  that  it  was  under  the  control  of  physicians  and  that  the  word 
''health"  occurred  in  the  title. 

With  the  beginning  of  the  new  century  began  the  attack  on  con- 
sumption, causing  at  that  time  one-seventh  of  all  deaths  and  one-third 
of  those  between  the  ages  of  20  to  30.  Controlling  consumption  was 
no  task  for  a  sanitary  policeman  or  a  part-time  practicing  physician. 
For  success  it  required  accurate,  detailed,  scientific  method.  It 
required  coordinated  clinical,  preventive,  and  social  measures.  It 
required  clinics,  hospitals,  nurses,  social  workers,  physicians,  and 
educators.  The  hopelessness  of  expecting  the  then  existing  boards 
of  health  to  conduct  such  work  was  so  manifest  that  voluntary 
agencies  were  created  to  carry  it  on,  and  even  where  it  was  financed 
by  public  funds  agencies  separate  and  distinct  from  the  board  of 
health  were  set  up  to  do  tuberculosis  work  alone. 

The  20  years  just  gone  have  seen  one  after  another  of  the  major 
problems  of  public  health  taken  up  and  made  the  objects  of  sustained 
and  successful  attack.  Typhoid  fever,  infant  mortality,  diphtheria, 
scarlet  fever,  hookworm  disease,  malaria,  and  finally  venereal  disease- 


have  been  successfully  added  to  the  program  of  prevention.  Each 
of  these  problems  has  required  the  development  of  new  methods  of 
attack,  differing  radically  from  the  simple  procedures  of  quarantine,  dis- 
infection, and  inspection  of  the  former  era.  For  the  successful  control 
of  malaria,  for  example,  thorough  knowledge  is  required  not  only 
of  the  disease  and  of  its  etiologic  agent  as  it  exists  in  the  human 
host  but  of  its  intermediary  host,  the  mosquito,  and  of  all  the  com- 
plicated factors  which  govern  the  prevalence  and  distribution  of 
those  species  which  spread  the  disease.  The  ''malaria  engineer," 
as  he  is  now  designated,  is  at  once  a  protozoologist  and  entomologist, 
icthyologist,  botanist,  and  hydraulic  engineer.  For  the  control  of 
diphtheria,  once  involving  only  quarantine  of  the  premises  where  the 
case  is  foimd  and  subsequent  disinfection,  there  is  now  required  the 
combined  services  of  the  epidemiologist  and  the  public-health  nurse 
working  in  the  field  and  the  bacteriologist  and  the  serologist  in  the 
laboratory. 

To  meet  the  new  needs  and  to  supply  the  new  services  our  official 
health  agencies  have  undergone  complete  metamorphosis.  Quaran- 
tine, fumigation,  and  sanitary  inspection,  once  their  only  function, 
have  become  minor  activities.  The  laboratory,  the  clinic,  the 
epidemiologist,  the  nurse,  and  the  social  worker  carry  on  the  real 
work  of  a  health  department  to-day. 

The  health  officer  is  no  longer  a  practicing  physician,  dropping  in 
for  half  an  hour  in  the  morning  to  look  over  the  mail  and  see  that  the 
clerk  is  running  things  properly.  He  is  a  whole-time  executive, 
spending  tens  or  hundreds  of  thousands  of  dollars  a  year  and  having 
under  his  control  scores,  hundreds,  or  thousands  of  employees.  His 
task  is  exceedingly  difficult.  The  science  he  has  to  apply  is  very 
extensive,  highly  specialized,  and  constantly  expanding.  The 
Government  of  which  he  is  a  part  and  through  which  he  must  work 
is  cumbersome,  beset  by  partisan  politics  and  hampered  by  red  tape. 
The  people  he  serves  are  in  large  part  ignorant  of  the  purpose  and 
method  of  health  work,  are  suspicious,  sensitive,  and  inclined  to 
resent  interference  with  established  habits  and  customs. 

In  spite  of  all  these  handicaps,  our  State,  city,  and  county  health 
departments  have  responded  nobly  to  the  heavy  demands  made  upon 
them  and  have  adapted  themselves  surprisingly  well  to  the  changed 
conditions  of  their  operation.  There  has  developed  a  class  of  pro- 
fessional sanitarians  who,  drawn  into  health  work  without  train- 
ing, have  evolved  the  technique  and  brought  the  subject  to  its  present 
state  of  development. 

The  actual  growth  in  our  health  oi^anization  may  perhaps  best 
be  seen  through  a  study  of  existing  personnel  and  expenditiures. 
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E$timaU  of  Uthmoal  and  $emiiUehmeal  penonnd  engaged  in  health  work  an  wkoie  Htmt 

baeie,  19tO-19tl. 
Principal  ezecutivee: 

State  health  officen 42 

City  health  officen 207 

County  health  officen 161 

470 

Snboidinate  executivee: 

Employed  by  States 250 

Employed  by  dties 250 

500 

Total  whole-time  executivee  employed  by  States,  dtiea,  and 

countiee JW 

Officen  of  United  States  Public  Health  Service  engaged  in  public- 
health  work  (about) 200 

Total  physicians  at  present  employed  in  whole-time  health  work 

by  public  agencies 1, 170 

Public  health  nunes  employed  by  public  agencies  (estimated) 5, 000 

Plumbing,  sanitary,  dairy,  and  food  inspectors 3, 

Laboratory  workers,  State 200 

Laboratory  workers,  city 1,000 

1, 


Total 10,370 

To  this  number  must  be  added  the  very  large  number  of  physicians, 
nurses,  and  other  health  workers  employed  by  voluntary  agencies  of 
one  sort  or  another,  and  by  industrial  concerns.  This  would  include 
at  least  500  physicians  and  5,000  nurses.  An  additional  number,  of 
which  no  estimate  is  available,  are  employed  by  schools,  colleges,  and 
universities. 

Taking  the  sum  of  medical,  engineering,  statistical,  laboratory, 
nursing,  and  inspectional  personnel,  therefore,  there  are  approxi- 
mately 16,000  persons  occupying  whole-time  technical  or  semitech- 
nical  positions  in  health  service  in  the  United  States. 

The  annual  expenditures  by  the  States,  cities,  and  counties,  based 
on  1920  figures,  may  be  estimated  as  follows: 

States 110,000,000 

Cities 20,000,000 

Counties,  towns,  and  villages 5, 000, 000 

Total 36,000,000 

Of  this  amount,  about  75  per  cent  is  expended  for  personal  services. 

TRAINING  FOR  HEALTH  WORK. 

To  spend  thirty-five  millions  of  dollars  a  year  wisely  and  effectively 
and  to  direct  the  labor  of  16,000  people  in  the  practical  application  to 
himian  affairs  of  a  science  so  new  and  in  some  of  its  phases  so  frankly 
experimental  as  is  preventive  medicine  at  this  time  makes  heavy 
demands  upon  the  scientific  and  administrative  ability  of  those 
responsible  for  the  conduct  of  the  undertaking. 


Of  those  at  present  in  charge  of  our  health  departments  but  few 
Jiave  had  any  training  in  preventive  medicine  prior  to  entering  the 
work  other  tixan  that  possessed  by  the  ordinary  physician. 

Definite  information  is  available  regarding  two  groups  of  execu- 
tives. In  72  of  the  cities  of  the  United  States  having  a  population 
of  100,000  and  over,  a  survey  was  recently  conducted  by  a  committee 
oi  the  American  Public  Health  Association,  and  accurate  information 
is  at  hand  r^arding  the  quaUfications  of  these  executives.  In  addi* 
tion,  some  information  is  available  regarding  the  principal  and  sub- 
ordinate executives  of  the  State  health  organizations  of  the  country. 

For  the  executives  of  the  72  cities  referred  to  we  have  the  following 
information: 

JBducation  and  training  of  exeaUivei  of  7t  municipal  healih  departmerUi  in  American 

cUiea  of  100,000  population  and  over. 

Number.  Percent- 

A.  Health  officers  having  neither  college  nor  profeesioiial  traixiing 5  7.0 

B.  Health  officers  having  medical  training  only 27  37. 5 

O.  Health  officers  having  college  and  medical  training 28  38.9 

D.  Healthofficershavingcollege,  medical,  and  public-health  training'..  9  12.5 
JB.  Health  officers  having  college,  engineering,  and  public -health  train- 
ing*   3  4.1 

72      100. 0 

For  the  group  of  State  executives  we  have  the  following  informa- 
tion: 

ProfessioTtal  training  of  S4t  principal  and  subordiruUe  executive  officers  in  State  health 

departments, 
«  Number.  Percent. 

Physicians  with  medical  training  only 199        58.  2 

Physicians  with  medical  and  public-health  training  * 2  .6 

Public-health  training  * 3  .9 

Engineers 31         9. 0 

lIuFses 16  4.  7 

liaboratory  and  miscellaneous 91        26.  6 

Total 342      100.0 

For  the  whole  group,  municipal  and  State,  we  have  265  physicians 
in  executive  positions,  of  whom  11,  or  4.2  per  cent,  have  had  some 
special  training  in  public  health  and  of  whom  5,  or  1.9  per  cent, 
possess  degrees  in  public  health.  In  addition,  there  are  6  executives 
who  have  general  training  in  public  health  but  who  are  not  physicians. 
A  large  majority  of  the  engineers,  nurses,  and  laboratory  workers 
who  are  employed  by  departments  of  health  have  had  special  training 
in  those  technical  branches  of  the  subject. 

>  Three  possess  degree  of  Dr.  P.  H. 

<  One  degree  of  Dr.  P.  H. 

«  One  Dr.  P.  H.,  one  M.  P.  H 

*  One  C.  P.  H.,  one  D.  P.  H.,  one  B.  S. 
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Taking  principal  exeeatives  only,  we  hare  for  the  72  cities  and 
the  48  States  the  following  figures: 

Profesnonal  Training  of  7t  Municipal  and  48  State  Exteulives,  Eead$  of  DtpartmentM. 


Nnmbcr. 

Fliyadfliw  without  public-health  tniniog 101  84.2 

Fhyncians  with  public-health  training 10  8.3 

EngineetB  with  public-health  training 3  2.5 

Laymen  without  prof esBionat  training 6  5u6 

Total U»        100.0 

From  the  standpoint  of  general  administration,  tiierefore,  92.5  per 
cent  of  the  health  departments  studied  are  administered  by  physicians 
of  whom  9  per  cent  have  had  special  training.  Two  and  one-half  per 
cent  are  administered  by  engineers  with  special  training  and  5  per 
cent  by  laymen  without  any  training  whatever. 

Of  the  294  subordinate  executives,  153,  or  52.1  f>er  cent,  are  phy- 
sicians of  whom  only  1  has  apparently  had  special  training  in  public 
health. 

The  first  generation  of  sanitarians  were,  of  course,  necessarily 
self-taught.  Many  of  them  are  still  in  active  service,  and  to  their 
intelligence,  devotion,  and  energy  is  largely  due  the  present  develop- 
ment of  our  health  organizations.  It  is  with  the  second  generation, 
the  men  who  are  to  be  the  executives  of  the  next  few  decades,  that 
we  are  concerned.  It  is  to  the  subject  of  their  training  that  we  should 
devote  our  deliberations. 

THE  PRESENT  STATUS  OF  EDUCATION  FOB  A  PUBUC-HEALTH  CAREER. 

Dr.  HaTON  J.  Rosenau,  ProftsBor  of  Preventive  Medicine  and  Hygiene,  Harvard  Medical  School, 

The  present  status  of  education  for  a  public-health  career  is  in  a 
formative  and  experimental  stage.  A  glance  at  the  situation  at  once 
discloses  the  fact  that  it  is  only  the  morning  of  the  first  day.  There 
is  only  one  school  separately  endowed,  namely,  the  School  of  Hy- 
giene and  Public  Health  at  Johns  Hopkins,  which  is  now  in  the  third 
year  of  its  existence.  Through  the  generosity  of  the  Rockefeller 
Foundation,  another  school  of  public  health  which  is  now  being  or- 
ganized at  Harvard  University  will  open  its  doors  in  the  autumn. 
The  Harvard  School  of  Public  Health  is  an  outgrowth,  in  fact  a  direct 
continuation,  of  the  School  of  Public  Health  of  Harvard  University 
and  the  Massachusetts  Institute  of  Technology,  which  was  organized 
in  1913. 

The  youthfulness  of  the  present  movement  in  education  for  public- 
health  service  is  betrayed  by  a  brief  historical  review  of  a  few  leading 
facts.  The  University  of  Pennsylvania  announced  courses  leading 
to  a  degree  or  certificate  in  public  health  in  1906,  but  the  first  of  these 
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ftWttrds  was  not  made  until  1912.  Prior  to  this  time  (June  22, 1910), 
the  Harrard  Medical  School  offered  the  degree  of  doctor  oC  public 
health  and  the  first  student  was  graduated  with  this  d^ree  in  June^ 
1911.  The  School  of  Public  Health  of  Harvard  University  and  the 
Massachusetts  Institute  of  Technology  was  opened  in  September, 
1913,  and  the  first  class  was  graduated  in  June,  1914.  Long  before 
any  medical  school  offered  courses  or  degrees  in  public  health,  the 
Massachusetts  Institute  of  Technology  trained  men  and  women  for 
careers  in  sanitation  in  its  department  of  Biology  and  Public  Health, 
under  the  pione^  efforts  of  Prof.  William  T.  Sedgwick. 

This  little  historical  statement  with  dates  is  given  in  order  to  em- 
phasize how  recent  education  for  public-health  service  is.  Young 
as  the  movement  is,  however,  this  country  seems  to  have  taken  the 
lead  in  establishing  separate  schools  and  in  organizing  courses  de* 
signed  specifically  for  the  training  of  health  officers.  Before  this  the 
only  school  was  the  school  of  experience.  > 

THE   STATUS   IN    1090. 

The  status  of  public-health  education  in  this  country  for  the  year 
1920  was  studied  by  a  committee  of  the  American  Public  Health 
Association  which  dealt  with  the  standardization  of  pubUc  health 
training.  The  report  was  published  in  the  American  Journal  of  PubUc 
Health,  April,  1921,  page  371.*  We  learn  from  the  studies  of  this 
conunittee  that  in  the  year  1920  (academic  year  1919-20),  public 
health  degrees  of  one  sort  or  another  were  conferred  at  California, 
Yale,  Hopkins,  Harvard,  the  Massachusetts  Institute  of  Technology, 
New  York  University-Bellevue,  and  the  University  of  Pennsylvania. 
Courses  dealing  with  public-health  education  were  discontinued  in 
1920  by  the  University  of  Colorado  and  by  Tulane  University. 

Although  courses  were  offered  by  the  Detroit  College  of  Medicine 
and  Surgery,  the  University  of  Michigan  Medical  School,  and  the 
University  of  Wisconsin,  no  students  were  roistered  or  graduated 
during  the  year  in  question.  Special  courses  for  health  officers  lead- 
ing to  certificates  and  degrees  in  public  health  were  in  successful 
operation  at  Syracuse,  cooperating  vrith  Cornell,  and  at  Louisville, 
where  the  State  department  of  health  cooperates  with  ^e  Umversity 
of  Louisville. 

•  An  MrUflT  sarrey  of  the  status  of  puUio^iflalth  edoofttlon  was  collected  bj  Dr.  £.  C.  Howe,  ta  the 
Art^**'^"  Jouxnal  of  Public  BMUlv  August,  ltia>  and  partial  data  bad  been  presegated  for  seveeal  yma 
by  tba  Council  on  Medical  Education  of  the  American  Medical  Association;  see  the  Journal  of  the  A.  M.  A« 

▲119. 7  4«o  pud  Ans.  1^  im. 
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The  following  table  is  modified  from  that  published  in  the  report 
of  the  committee  of  the  American  Public  Health  Association,  the 
changes  being  due  to  more  recent  information: 

Table  I. — Number  enrolled  and  degrees  conferred  in  coureee  leading  to  a  ^public  heallk 

career  in  1920. 


ViAyvAtf, 


University  of  California. . 
Yftle  University 


Jolms  Hopkins. 


Harvard  Medical  SchooL . . . 

Harvard—Technology 

Harvard  University 

Massachufletts  Institute  of 

Tedmoloffy. 
Detroit  CoUege  of  Medicine 

and  Surgery. 
University    of    Louisville 

and  State  department  of 

health. 
University    of    Michigan 

Medical  School. 
New  York  University  and 

BeUevue  Hospital  Medi- 
cal College. 


Degree. 


Or.  P.  H 

Dr.  P.  H , 

C.  P.  H^  Ph.  D.»  and  M.  8. 

Tir  P   W 

Dr.  8c.  (In  Hyg.) 

B.  8.  (InHyg.) 

C.  P.  H.....T. 

Dr    P    IT 

CP    TT 

Ph.  D.  (in  Hyg.) 

B.  8 

M.8 

M.  P.  H 


Time  requind. 


Syracuse  University. 


Albany  Medical  (College 

Ohio  State  University 

University  of  Pennsylvania 

University  of  Wisconsin... . 


Dr.  P.  H. 
C.  P.  H.. 


M.  8.  (in  P.  H.). 

Dr.  P.  H. 

do 

CP.  H 


U  to  4  years.. 

2years 

lyear 

2years 

Syeart 

2years 

lyear 

2  years 

lyear 

3  years 

4  years 

5  years 

1 


Number 
gradu- 
ated. 


2  years. 
l3r6ar.. 


Certificate. 


.do. 


M.8.  (in  P.  H.).... 

Dr.  P.  H 

Certified  sanitarian. 

M.  P.  H 

Dr.  P.  H 


1  to  2  years 

2  to  3  years 

2year8 

25  days  residence,  or,  300 

hours  reading  plus  t 
days  residence. 

Special  courses  for  health 
officers  to  meet  require- 
ments of  New  York 
Stote. 

6  weeks  correspondence 
and  1  week  attendance. 

lyear 

2  years 

1  year 

lyear 

2  years 


10 
2 
2 
2 
1 
1 
0 
2 
9 
0 
10 
1 
0 

0 
2 

0 

0 

0 

26 


Number 

oflnstrofr- 

ton. 


1 

4 


Staff. 

49 
49 

49 

49 

Staff. 

40 

Staff. 

Staff. 


Staff: 


10 
10 


19 
10 


NoTB.— Special  stodents  are  omitted  in  this  tabulation.    Pablio<heatth  nuxslng  is  not  Included. 

From  this  table  it  will  be  seen  that  72  public-health  degrees  were 
conferred  by  9  institutions  during  the  year  1920,  as  follows : 

Certificate  in  public  health 38 

Certified  Banitarian 4 

Graduate  in  public  health 10 

Bachelor  of  science  (in  hygiene) 11 

master  of  science  (in  hygiene) 1 

Doctor  of  science  (inhygiene) 1 

Doctor  of  public  health 7 

72 

PybUc-heaUh  nursing. — Courses  and  opportunities  for  training  in 
public-health  nursing  are  omitted  from  this  discussion.  The  edu- 
cation of  the  public-health  nurse  is  dealt  with  as  a  separate  problem.. 
To  inject  it  into  this  survey  would  only  add  confusion  to  our  present 
purpose.  In  my  judgment,  however,  this  separation  serves  no 
useful  purpose,  for  it  should  be  the  function  of  a  school  of  public 
health  to  include  facilities  for  adequate  training  in  this  profession. 
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The  public-health  nurse  is  an  admirable  instrument  of  direct  contact 
with  the  individual.  She  sells  health  and  hygiene  to  the  ultimate 
consumer.  There  has  long  been  a  wide  gap  between  the  health 
officer  and  the  individual  he  serves.  This  is  bridged  by  the  public- 
health  nurse,  who  has  become  one  of  the  important  links  in  the 
chain  of  good-health  administration. 

THE   STATUS  IN  1021. 

The  following  table  is  made  up  from  information  obtained  by  send- 
ing out  a  questionnaire  to  all  schools  known  to  be  interested  in  the 
subject: 

Table  II. — Number  enrolled  and  degreee  conferred  in  eounes  leading  to  a  jmblio-health 

career  in  1921, 


University. 

Unl  veraity  of  Calilomi» 

Tale  Univenitj 

Jo&ns  Hopkiiu « 

Hiarvard  Medical  School 

Harvard— Technologsr 

Ifaasaduoetta  Instltixte  of 

Tecihnoiocy. 
Unt  vefsity  of  Louisville  and 

State  department  health. 

UnivefSity  of  Michigan 

New    York    Uniyenity— 

BeUcTiie. 

Syracuse  University 

Univeislty  of  Pennsylvania* 


A .  B .  (majoring  in  public  health,  bacteriology,  medical 
entorooiogv,  parasitology,  nutrition). 

B.  S.  (majoring  in  sanitary  engineering) 

Dr.  P.  H 

0  P.  H 

M*.  8.  (in  BactVand  p.'ho*.'.'!!!!.*!!I!II!!!!I""!!I! 

Ph.  D.  fin  Bact.  and  P.  £t.X 

Dr.  P.  H 

Dr.  8.  (in  Hyg.) 

B.S.OnHygti 

C.  P.  H 

Dr.  P.H 

G  P  & 

c!  p!  H.*(in*indVHyg!).*!*.*.!!'!!!!!!!'!!y.!!!'.!!!I!!! 

Biol,  and  P.H 

San.  p:ng 

Dr.  P.H. 

C.P.H , 

M.S.  (to  P.H.) 

25  days'  residence 

GocTHtpGiidence  course 

Dr.  P.H 

Certificate  (special  courses  for  health  offloers;  13  took 
course  at  Cornell  and  10  at  Syracuse). 

M.  S.  or  Ph.  D.ifln  Hyg.) •. 

C.  8.  or  Dr.  P.  H 


Number 
Enrolled. 


6 


Number 

pad- 

nated. 


28 

2 

1 

0 

3 

I 

6 

n 

0 

s. 

22 

14- 

21 

L 

9 

4 

4 

0 

2 

s 

24 

16 

3 

0 

85 

«7 

15 

«1 

0 

0 

2 

2 

8 

2 

18 

40 

22 

1 

P 

23 

6 

I  B.  8.  (in  P.  KX 

t  Ph.  D.  (in  P.  H.). 

>  In  addition,  14  students  in  tlM  college,  school  of  education,  and  the  graduate  school  are  given  courses 
In  bacteriolocy  in  relation  to  sanitation,  domestic  sdenoes  and  industry:  and  50  students  from  the  Towne 
Sdentiflc  School  are  given  courses  in  bacteriology  in  relation  to  biology,  sanitary  engineering,  and  the 
aanltuy  supervision  of  oontractors'  camps. 

Note.— Spodai  students  are  not  included  in  this  tabulation.    Public  health  nursing  is  omitted. 

In  1921,  then,  a  total  of  106  public-health  degrees  of  various  sorts. 
were  conferred  by  9  institutions: 

Certificate  in  public  health 65 

Bachelor  of  ecience  (in  hygienej 11 

Master  of  sci^ce  (in  hygiene) • 4 

Doctor  of  science  (in  hygiene) 1 

Doctor  of  philosophy  (in  hygiene) 4 

Doctor  of  public  health 21 

Total 106 
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This  infonxLation  from  recent  correspondeace  is  appronmately  cor* 
rect;  although  probably  not  complete.  The  difficulty  of  tabulating 
the  present  status  in  any  uniform  scheme  of  arrangement  is  due  to 
the  formative  and  changing  nature  of  curricula  and  requirements  for 
degrees. 

The  following  statements  show  the  state  of  flux  of  the  present  situ* 
ation  in  public-health  education,  and  also  give  the  important  develop- 
ments in  some  of  our  universities.  These  quotations  are  extracts  from 
letters  recently  received  in  response  to  a  questionnaire. 

VhweraUff  of  Califamia: 

It  is  rather  difficult  to  answer  your  letter  conceming  public-health  work  in  this  uni- 
versity at  the  present  time,  owing  to  the  fact  that  we  are  just  going  through  what 
we  believe  are  the  final  stages  in  forming  a  school  of  public  health. 

The  establishment  of  this  school  will  enable  us  to  bring  together  curricula  and 
standardized  courses  much  better  than  we  have  been  doing,  although  we  have  been 
endeavoring  to  give  a  thoroughly  rounded  course  for  several  years  and  to  turn  out 
students  of  three  or  four  different  types  in  this  field. 

The  course  at  present  is  given  in  a  number  of  different  departments,  and  our  system 
of  departmental  majors  for  the  bachelor's  degree  means  that  students  majoring  in  any 
one  of  these  departments  which  will  eventually  constitute  the  school  of  public  health 
will  eventually  be  grouped  as  public-health  majors. 

I  may  say  in  explanation  that  the  curricula  as  outlined  have  been  administered 
by  a  committee  of  the  graduate  school,  pending  the  establishment  of  a  school  of  public 
health.  As  soon  as  this  school  is  establiished,  certain  minor  chaises  will  be  made  in 
the  curricula,  and  in  addition  it  is  planned  to  give  the  degree  of  doctor  of  pubUc 
health  instead  of  the  degree  of  graduate  of  public  health,  as  at  present,  and  instead  ol 
a  master's  degree  of  the  graduate  school  (A.  M.)  the  degree  of  master  of  science  in 
public  health. 

Frsdkbick  P.  Gat. 
Univergity  of  Midngcm: 

These  courses,  however,  I  ought  to  add,  are  now  under  radical  revision.  Indeed, 
in  the  announcement  soon  to  replace  that  which  I  am  sending  you  separately,  the 
paragraphs  given  on  the  inclosed  sheet  i^ill  be  included  and  will  show  that  we  aie 
working  upon  a  new  plan  f9r  the  conduct  of  all  the  work  in  public  health. 

Alfred  H.  Llotd. 
Joknt  Hopkins  UnivinUy: 

For  the  sake  of  completeness  I  may  say  that  our  registration  for  the  preeent  year  is: 

Docton  of  public  health IS 

Doctors  of  science  in  hygiene 31 

Bachelors  of  science  in  hygiene 4 

Certificates  in  public  health II 

This  list  does  not  include  any  special  students,  of  which  this  year  we  have  67. 

W.  H.  HOWBLL. 

Ma»$ackuseU$  IrutituU  of  Tedmology: 

Regarding  the  period  when  public-health  training  was  fifst  given  to  the  students 
in  the  Institute,  I  may  say  that  this  really  had  its  inception  with  the  coming  of  Pto- 
fessor  Sedgwick  to  the  Institute  in  1883.  The  first  graduates  under  this  inetmction 
for  the  whole  period  of  four  years  were  therefore  in  the  clkss  of  1887,  of  which  Profcanor 
Jordan  was  a  member,  and  which  also  incliuied  two  or  three  otiier  men  end  wonneai 
who  went  into  medical  or  allied  work.  Spedal  emphasis  was  given  te  the  public- 
health  side  of  the  work  with  the  establishment  of  the  course  in  sanitary  engineering, 
the  first  graduates  of  which  were  in  the  class  of  189!2.    Much  emphasia  wto  placed 


13 

^n  publio'hetlth  tdmiiustratioii  uid  counes  spedaUy  pertaining  to  this  field  given  in 
the  middle  of  the  nineties,  and  so  far  as  I  can  recall  we  turned  out  our  first  man,  who 
iznmediately  too^  a  job  as  health  officer,  in  1S96.  Since  that  time  men  have  been 
going  into  this  pioleaBion  from  both  the  coune  in  biology  and  the  course  in  sanitary 
engineering  regularly  every  year.  The  number  of  men  and  women  entering  the 
comeee  in  biology  and  sanitary  engineering  has  shown  a  gradual  upward  tendency, 
•except  that  since  the  wtu*  the  number  of  men  who  have  gone  into  sanitary  engineering 
has  been  very  much  smaller  than  previously.  In  1914,  19  men  were  graduated  from 
thJM  department,  and  for  several  years  the  av»age  was  15.  This  has  now  dropped 
temporarily  to  a  much  smaller  number,  presumably  because  of  the  fact  that  chemical 
-engineering  seems  to  have  been  the  field  in  which  the  attractive  positions  lay,  outside 
the  old  stand-bys  of  civil,  mechanical,  and  electrical  engineering.  With  ref^ience  to 
the  present  tendency  in  our  own  department,  it  is  undoubtedly  for  larger  numbers 
•of  naen  %o  seek  the  training  in  biology  and  public  health  than  previously.  If  I  am 
•correct  in  my  data  we  now  have  in  the  departaient  about  30  men  enrolled  in  the  course 
in  biology  and  public  health.  I  can  not  speak  exactly  on  this  point  because  we  do 
not  come  in  actual  o<mtact  with  the  students  until  the  middle  of  the  second  year, 
-mod  it  is  not  possible  to  know  exactly  how  many  first-year  students  are  aiming  toward 
public-health  work.  It  is  a  fact,  however,  that  the  number  is  gradually  increasing. 
We  shall  graduate  this  year  9  men  in  biology  and  pubUc  health,  and  there  will  be 
;flome  special  students  who  had  nearly  all  the  courses  required  for  a  degree  in  addition. 
In  sanitary  engineering  I  think  there  will  be  8  men. 

Samuel  C.  Prescott. 
New  York  Umveniisy: 

The  courses  given  by  New  York  University  are  chiefly  for  those  who  are  already  in 
public  health. 

The  25  days  of  residence,  or  the  300  hours  of  reading,  plus  6  days  of  residence  are 
•courses  giving  a  certificate  and  are  approved  of  by  the  New  York  State  Council  on 
Public  Health. 

At  the  present  time,  there  are  about  30  taking  the  correspondence  course  and  three 

the  doctor  of  public  health  course. 

William  H.  Park. 
Univenity  of  WHsconsin: 

Since  the  marked  development  of  your  school  and  the  one  at  Hopkins,  with  the 
large  number  of  fellowships  available,  I  have  adopted  the  principle  that  it  would  be 
wrong  to  urge  men  to  come  here  when  better  opportunities  are  available  elsewhere,  so 
in  each  instance  when  men  have  come  to  me  for  advice  I  have  urged  them  to  go  for 
public-health  work  either  to  Hopkins  or  Harvard.  We  have  had  a  half-^ozen  grad- 
uates taking  either  a  master  of  public  health  degree  or  a  doctor  of  public  health  degree, 
but  none  within  the  last  two  or  three  years.  We  do  have  a  number  of  young  women 
majoring  in  bacteriology  either  in  the  medical  school  or  in  the  school  of  agriculture 
^with  a  view  of  doing  laboratory  work  either  in  public-health  laboratories  or  hospitals. 
I  assume,  however,  that  it  is  not  that  type  of  student  that  you  are  interested  in. 

Paul  F.  Clark. 
Detroit  College  of  Medicine  and  Surgery: 

Correspondence  with  various  apphcants  seems  to  indicate  that  there  are  schools 
-where  the  doctorate  in  public  health  can  be  secured  by  any  man  possessing  a  baccalau- 
reate degree  as  a  prehminary  qualification,  upon  completion  of  an  amount  of  pro- 
iesBLonal  study  considerably  below  that  which  we  demand. 

W.  H.  MacCracksn. 
JSyraeuee  and  Cornell  Universities: 

So  far  as  our  course  for  health  officors  is  concerned,  there  were  23  members,  13  of 
whom  took  the  course  at  Ithaca  in  connection  with  Cornell  University  and  10  in  con- 
nection with  Syracuse.    The  number  graduated  from  the  two  courses  was  22. 
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We  simply  give  certificates  for  these  gradnstes,  as  they  do  not  have  a  sofficieiit  length 

of  course  to  take  the  degree.    The  college  gives  a  very  good  course  in  connectioii  with 

the  medical  school,  but  it  does  not  give  them  a  special  certificate  for  the  health  woik; 

this  is  simply  included  in  their  regular  college  course,  for  which  they  receive  a  single 

college  diploma. 

F.  W.  Skajui. 

Yale  UmversUy: 

So  to  as  actual  graduate  courses  were  concerned,  we  are  reasonably  well  satisfied 
with  the  situation,  but  we  believe  that  a  closer  contact  with  the  medical  school  is 
essential  in  order  to  attract  the  younger  graduates  in  medicine  into  this  field.  We 
have  just  secured  a  revision  of  the  curriculum  of  the  optical  school  which  frees  the 
student  of  nearly  a  year  of  the  present  work.  Sixty  per  cent  of  the  time  thus  freed 
will  have  to  be  spent  on  electives,  and  we  have  arranged  a  combined  course  by  which 
a  student  electing  the  public  health  option  in  his  medical  course  would  spend  the 
summer  between  his  third  and  fourth  medical  years  in  the  dispensary  to  secure  the 
degree  of  doctor  of  public  health  in  one  year  after  graduation.  This  will  not  go  into 
force  until  the  class  of  1926,  but  the  step  is,  I  think,  a  very  important  one,  not  pri- 
marily on  account  of  the  saving  of  time,  but  on  account  of  the  opportunity  of  calling 
the  existence  of  the  public  health  field  to  the  attention  of  medical  students  at  an 

early  stage. 

C.-E.  A.  WiNSLow. 


THE   STATUS  OP  STANDARDIZATION. 


The  amount  of  discord  with  reference  to  courses  and  degrees  in 
public  health  offered  by  different  institutions  is  shown  very  clearly 
in  the  following  table,  taken  from  the  report  of  the  committee  of  the 
American  Public  Health  Association,  above  referred  to. 


Table  III. 


Degree. 


Bachelor  of  science  in  hyeiene 

Bachelor  of  science  in  puBllc  health 

Certificate 

Certificate 

Certificate  in  public  health 

Certificate  in  public  health 

C.  P.  H.  in  industrial  hygiene 

C.  P.  H.  nursing 

Certified  sanitarian 

Diploma  in  public  health 

Diploma  in  public  health 

Diploma  in  public  hygiene 

Diploma  in  tropical  medicine  and  hygiene . 

Doctor  of  philosophy  in  public  health 

Doctor  of  public  nealth 

Doctor  of  public  health 

Doctor  of  public  health 

Dr.  P.  H.  In  Industrial  hygiene 

Doctor  of  science  in  hygiene 

Doctor  of  !M;ience  in  public  health 

Graduate  in  public  nealth 

Mast«'r  of  arts  in  public  health 

Master  of  public  nealth 

Master  of  science  in  public  health 

Ma'ftor  of  science  in  public  health 


Num- 
ber of 
schools 
giving 
degree. 


Timers* 
quired. 


2 
2 
1 


2  yean. 
4  weeks. 
7  weeks. 
Indefinite. 
1  year. 
Indefinite. 


1. 

1  year. 
1  yoff. 
3-6  months. 
1  year, 
lyeer. 
1  year. 
Indefinite. 
36  hours. 
2-3  yean. 
2yeers. 
2]rears. 
3years. 
3  years. 
lf-4yean. 
lyear. 
1  year, 
lyear. 
1-2  — 
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This  exhibit  makes  plain  the  woeful  lack  of  standardization.  Some 
institutions  give  not  only  a  certificate  in  public  health,  but  even  a 
doctorate  in  pubhc  health  through*  correspondence  courses  and  a 
few  weeks'  attendance  in  residence.  The  tendency,  however,  is  to 
require  a  minimum  of  one  year  of  resid^ice  devoted  entirely  to  serioi^s 
study  for  a  certificate  in  pubhc  health  and  no  less  than  two  years  of 
advanced  graduate  work  for  a  doctorate  in  public  health. 

A  good  beginning  was  made  in  the  task  of  standardizing  degrees 
in  pubhc  health  at  a  conference  called  at  Yale  University  early  in 
1919,  at  which  representatives  from  certain  eastern  universities 
particularly  interested  in  the  subject  were  brought  together.  Johns 
Hopkins  Univereity  was  represented  by  Dr.  W.  H.  Welch;  the 
Massachusetts  Institute  of  Technology  by  Prof.  W.  T.  Sedgwick; 
Harvard  University  by  Dr.  M.  J.  Rosenau;  New  York  University 
by  Dr.  W.  H.  Park;  and  the  University  of  Pennsylvania  by  Dr. 
H.  F.  Smyth;  while  Yale  University  was  represented  by  a  special 
committee  from  the  graduate  school,  including  Prof.  S.  E.  Barney, 
Prof.  L.  B.  Mendel,  vProf.  L.  F.  Rettger,  Prof.  M.  C.  Wintemitz, 
and  Prof.  C.-E.  A.  Winslow.  Resolutions  unanimously  adopted  at 
this  conference  were  published. 

Certain  definite  views  have  crystallized  out  of  the  situation  with 
reference  to  the  standardization  of  entrance  requirements,  curricula, 
and  degrees.  The  best  practice  may  be  summarized  as  follows: 
Those  who  wish  to  enter  public  health  work  should  have  a  knowl- 
edge of  physics,  chemistry,  and  biology  of  college  grade.  Following 
this,  it  is  essential  to  know  normal  structure  and  fimction — ^in  other 
words,  anatomy  and  physiology;  also  abnormal  structure  and  func- 
tion— that  is,  pathology  and  bacteriology.  The  fundamental  pre- 
liminary requirements,  then,  for  admission  to  a  satisfactory  educa- 
tion for  a  pubhc  health  career  rest  first  of  all  upon  a  knowledge  of 
the  achievements  of  and  an  acquaintance  with  the  methods  of 
science.  To  this  must  be  added  training  in  the  fundamental  medical 
sciences  which  usually  occupy  the  first  two  years  of  a  medical  curric- 
ulum. More  specifically,  these  are  embryology,  histology,  anatomy, 
physiology,  biological  chemistry,  bacteriology,  and  pathology. 
With  this  foxmdation,  a  student  is  prepared  to  matriculate  for  a 
degree  which  would  involve  the  following  minimum  conditions : 

Bachelor  of  public  health. — One  year  in  residence,  including  courses 
in  vital  statistics,  sanitary  engineering,  epidemiology,  public  health 
administration,  etc. 

Master  of  public  health. — One  year  of  graduate  study  following 
the  bachelor's  degree. 

Doctor  of  philosophy  or  doctor  of  science  in  hygiene. — ^At  least 
three  years  of  work  following  the  bachelor's  degree,  including  high 
attainments  and  special  study  in  a  particular  field.     These  degrees, 
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in  order  to  conform  with  academic  usage,  should  include  a  nutjor 
and  several  minors  and  also  a  thesis  showing  original  treatment 
based  upon  research  of  a  special  problem. 

Doctor  of  public  health. — Ciandidacy  to  this  degree  ^ould  be  limited 
to  those  who  have  a  medical  degree  and  should  include  two  yean 
of  graduate  work  following  the  medical  degree.  The  object  of  this 
degree  should  be  either  (I)  to  train  men  for  administrative  or  teach- 
ing positions,  or  (2)  to  develop  specialists  in  the  various  lines  of 
hygiene  and  sanitation. 

While  a  certain  amount  of  academic  uniformity  is  desirabki 
especially  with  reference  to  requirements  for  degrees,  on  the  other 
hand  it  would  be  a  serious  mistake  to  encourage  a  fixed  system  of 
curricula  and  degrees  that  would  freeze  health  education  into  rigidity. 
The  present  status  calls  for  freedom,  elasticity,  and  individuality« 
The  same  mistake  should  not  be  made  in  schools  of  public  health 
that  has  arisen  in  schools  of  medicine.  A  satisfactory  method  of 
training  health  ofiicers  seems  to  have  crjrstallized  out  of  our  short 
experience,  but  we  should  take  the  attitude  that  the  best  methods 
are  still  to  be  discovered. 

Experience  has  shown  that  training  for  public-health  service 
divides  itself  rather  sharply  into  those  who  wish  to  fit  themselves 
for  administrative  positions  and  those  who  wish  to  fit  themselves 
for  some  specialty,  such  as  laboratorjr  work,  sanitary  engineering. 
vital  statistics,  sanitary  chemistry,  etc.  The  above  scheme  pro- 
vides for  the  training  of  both  medical  and  non-medical  men,  but 
in  both  cases  requires  the  fundamental  medical  sciences. 

THE    PRESENT  STATUS   OF  THE   STUDENT  IN   PUBLIC  HEAXTH. 

The  number  of  students  attracted  to  the  various  schools  offering 
courses  in  public  health  is  showing  slow  but  steady  and  wholesome 
growth.  Those  familiar  with  the  present  state  of  affairs  are  quite 
well  aware  that  the  demand  for  well-trained  health  officials  exceeds 
the  supply.  It  is  further  quite  evident  that  the  fruits  of  hygiene  and 
sanitation  and  the  benefits  of  preventive  medicine  are  not  garnered 
for  want  of  trained  leadership. 

There  is  a  decided  lag  between  knowledge  and  accomplishment. 
In  other  words,  our  knowledge  has  not  yet  become  part  of  the  wisdom 
of  the  community.  In  order  to  bridge  tlus  gap,  educational  and 
economic  improvements  are  necessary,  sometimes  amounting  in 
magnitude  to  social  reformations.  The  next  step  in  the  health  pro- 
gram evidently  is  to  provide  well-trained  administrators  who  will  also 
be  sound  teachers,  able  to  guide  the  people  in  the  art  of  hygieaiic 
living  and  instruct  them  in  the  prevention  of  infection. 
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Public-health  careers  and  the  education  for  public  health  service 
are  not  yet  sufficiently  developed  to  attract  (he  best  men  into  the  field. 
The  present  status  in  this  regard,  then,  is  unsatisfactory.  All  those 
interested  in  public  health  education  are  straining  at  the  leash  in 
order  to  improve  this  phase  of  the  situation.  At  present  progress  is 
slow,  for  the  rewards  of  the  clinician  are  alluring  when  contrasted 
with  the  meager  pay  and  uncertain  tenure  of  office  of  die  health 
officer.  Until  quite  recently  there  were  almost  no  special  labora^ 
tories  devoted  primarily  to  ^e  advancem^at  of  the  sanitary  sciences 
to  attract  devotees  of  pure  science  in  public  health  problems.  It  is 
clear  to  those  who  have  education  for  public  health  service  at  heart 
that  it  is  important  to  attract  the  best  men  in  the  early  stages  ol  their 
careers,  and  it  is  a  pleasure  to  see  that  adequate  institutions  are  being 
established  to  supply  one  feature  of  this  want.  The  other  feature  will 
come  more  gradually  with  improvement  in  health  administration  and 
public  recognition  of  its  usefulness. 

THB  STATUS  OP  THB  RBLATION  TO  MEDICAL  EDUCATION. 

Hie  object  of  public  health  w<»rk  is  to  improve  human  efficiency 
and  to  prevent  disease.  Both  of  these  objects  make  for  a  longer,  a 
8ur^,  a  happier,  and  a  better  existence.  It  is  clear  that  both  these 
objects,  namely,  better  health  and  less  disease,  rest  in  great  part  upon 
the  medical  sciences.  To  improve  health  depends  upon  physiology, 
and  to  prevent  disease  rests  upo^a  pathology.  In  other  words,  both 
individual  efficiency  and  private  health,  as  well  as  community 
progress  and  public  health,  depend  to  a  la^e  extent  upon  the  funda- 
mental medical  sciences.  These  must  therefore  be  the  background 
of  education  for  a  public  health  career.  Without  them  failure  and 
even  disaster  is  invited,  for  there^is  apt  to  be  imperfect  perspective 
and  confusion  of  relative  values.  The  present  status  of  public 
health  education  in  this  country  has  shown  two  directions:  (1)  To 
organize  schools  of  public  health  apart  from  medical  schools;  and  (2) 
to  organize  schools  ot  public  health  in  direct  association  with  medical 
schools.  In  my  judgment,  the  latter  arrangement  is  sound  and 
logical  and  will  best  serve  the  purpose.  This  is  the  plan  at  Harvard. 
I  am  free  to  predict  that  it  will  be  the  future  and  final  development. 
The  effect  of  two  schools,  one  of  public  health  and  one  of  medicine, 
closely  coordinated  must  be  mutually  favorable.  The  public  health 
school  obviously  profits  by  much  that  the  medical  school  has  to  offer 
and  is  in  a  strategic  position  to  attract  students  during  their  formative 
stage  into  the  field  of  hygiene  and  sanitation.  On  the  other  hand, 
the  medical  school  will  inevitably  profit  by  a  close  correlation  with  a 
school  of  public  health  in  various  ways,  directly  and  indirectly.  The 
influence  both  upon  the  faculty  and  the  students  in  gaining  the  view- 
point of  prevention,  as  well  as  of  cure,  will  be  impressive  and  will 
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inevitably  broaden  the  practicing  physician  and  make  him  a  more 
useful  member  of  the  community. 

Whether  or  not  schools  of  public  'health  develop  alongside  of 
medical  schools,  men  and  women  will  continue  for  a  long  time  to  enter 
the  field  of  public  health  from  various  educational  directions.  Many, 
as  heretofore,  will  have  a  medical  education  with  no  special  training 
in  public  health:  others  will  come  in  through  engineering,  bacteriology, 
or  chemistry,  etc. 

This  is  not  the  proper  place  to  consider  tixe  teaching  of  preventive 
medicme  and  hygiene  in  medical  schools,  and  I  would  not  open  this 
subject  had  it  not  been  mentioned  in  the  agenda.  A  school  of  public 
health,  however  closely  associated  with  a  medical  school,  only 
accentuates  the  need  of  adequate  teaching  in  hygiene  in  the  medical 
curriculum.  Every  student  working  for  a  medical  degree  should 
get  not  only  the  facts  but  also  the  viewpoint  of  prevention.  In 
no  other  way  can  he  do  his  full  duty  to  both  the  patient  and  the 
public.  The  close  association  should  inspire  both  the  medical 
faculty  and  the  medical  student  with  the  ideals  of  prevention  and 
serve,  furthermore,  to  reveal  the  opportunities  and  soul  satisfaction 
derived  in  the  service  of  Hygeia. 

No  school  of  pubUc  health,  however  well  organized  and  conducted, 
can  hope  to  turn  out  a  finished  product.  In  other  words,  a  man  is 
not  necessarily  a  competent  administrator  or  a  successful  sanitarian 
just  because  he  has  been  trained  in  a  school  of  public  health.  We 
£jid  the  same  situation  in  other  professional  schools.  Just  because 
a  man  receives  a  medical  degree  does  not  mean  he  is  a  good  doctor. 
A  graduate  of  a  law  school  has  only  the  foundation  to  practice  law. 
We  would  not  place  the  responsibility  of  designing  and  building  a 
large  bridge  in  the  hands  of  the  honor  man  who  has  just  received 
his  degree  from  the  best  engineering  school  in  the  world.  In  addi- 
tion to  the  fundamental  education  which  is  given  at  school,  the 
graduate  then  needs  experience,  perspective,  vision,  and  maturity. 
In  addition,  he  must  have  character  and  qualities  of  leadership. 
Many  of  these  traits  can  not  be  originated  in  school,  although  apti- 
tudes can  be  developed,  latent  characteristics  made  dominant,  and 
moral  fiber  fortified.  The  spirit  of  the  training  should  be  to  give 
adequate  instruction  in  the  fundamental  sciences  on  which  successful 
health  administration  rests,  with  some  insight  into  the  best  types 
of  Federal,  State,  and  local  practice. 

THB  PRBBBNT  STATUS  IN  BNOLAND. 

It  is  interesting  to  compare  the  present  status  in  our  own  country 
with  that  in  England.  I  commissioned  one  of  my  students  (Miss 
Caroline  Stevens)  to  make  a  survey  of  public  health  education  in 
England,  and  her  report,  just  at  hand,  clearly  gives  the  situation 
there. 
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THB  VBB8BKT  STATUS  OF  PVBUO  HBAMH  BDITOATtON  IN  BNOLAND/ 

B7  Caroline  StevoiB. 

Public  health  education  in  England  is  organised  at  present  to  reach  four  types  of 
workeis.    Each  group  will  be  conddered  separately. 

I.  Doctors  of  hygiene  or  of  public  health — '*2).  P.  H^ — Courses  leading  to  this  degree 
are  open  only  to  men  and  women  holding  a  medical  decree  from  a  recognized  me<^:al 
school.  The  shortest  length  of  time  in  which  the  whole  course  may  l^  taken  is  nine 
months,  generally  divided  as  follows: 

Six  months'  laboratory  work. 

Three  months'  chemical. 

Three  months'  bacteriological. 

Three  months  in  a  fever  hospital  for  administrative  purposes. 

Six  months'  nractical  work  with  a  medical  officer  of  health,  or  reduced  to  three 
months  if  attending  a  course  of  lectures  by  recognized  teachers. 

An  examination  must  be  passed  at  the  conclusion  of  these  courses,  "which  extends 
over  not  I  ess  than  four  days,  one  of  which  shall  have  been  devoted  to  practical  work 
in  a  laboratory  and  one  to  practical  examination  in  and  reporting  on  subjects  wfadch 
fall  within  the  duties  of  a  medical  officer.''  In  October  these  rules  were  under  con- 
sideration and  it  was  probable  that  in  the  near  future  they  would  be  ^tered  slightly 
in  an  effort  to  increase  the  standard. 

Thia  course  is  obtainable  in  some  22  universities  well  distributed  throughout  the 
British  Isles  and  at  the  Royal  Institute  of  Public  Health  in  London.  Some  of  the 
more  important  schools  are  Durham,  Leeds,  Liverpool,  Birmingham,  Edinbuich, 
Manchester,  Bristol,  Sheffield,  Cambridge,  Kings  College  of  London,  University  Col- 
lege of  London,  Aberdeen,  Glasgow,  which  gives  a  B.  Sc.  and  D.  Sc,  but  not  yet  a 
D.  P.  H.,  and  Wales. 

The  courses  given  at  the  University  of  Cambridge  show  that  the  English  training 
is  ainoilar  to  the  American,  although  probabjy  less  theoretical  and  more  practicaT 
The  following  subjects  are  Q^ther  treated  differently  or  not  at  all  in  the  American 
schools: 

Under  meteorology  and  climate — ^Meteorological  charts  and  reports. 

Under  elementary  physics — Physical  properties  of  gases  and  liquids,  laws  of  pres- 
sure in  liquids,  gases  dissolved  in  liquids,  specific  heat  and  latent  heat,  dew  point, 
h>;grometry. 

Under  bacteriology— Methods  of  bacteriological  examination  of  animals  dead  of 
bacterial  diseases. 

Under  practical  sanitary  administration — ^Houses  in  course  of  construction,  drain- 
age, testing  drains  (smoke  test',  water  test),  defectis,  reconstructions.  Office  books 
and  records  kept. 

During  the  three  months'  work  in  a  fever  hospital  the  subjects  covered  are  as  follows:* 

Site,  situation,  general  arrangements  of  buildings,  number  of  beds,  recommenda- 
tions of  late  L.  G.  B. 

General  supervision—Work  of  assistant  medical  officers,  stewards,  dispenser, 
relation  to  ambulance  station,  control  of  nursing  staff. 

General  public — Admission  of  visitors,  control  of  public  in  hospital  grounds,  exclu- 
sion from  wards,  disinfection  on  entering  and  leaving  grounds,  warning  notices, 
r^nfectkm. 

Hospital  committee — ^Relation  to  medical  superintendent,  meetings,  joint  hospital 
boards,  admission  of  cases  from  other  districts,  M.  O.  H.  relation  to  hospital. 

Laboratory— stores— laundry. 

The  following  diseases  are  particularly  studied  while  at  the  fever  hospital: 
Scarlet  fever— Admission  of  cases,  allocation  to  suitable  wards  as  regards  age,  sex, 
and  severity  of  disease;  acute  wards,  septic  wards,  plans  of  large  and  small  wards, 
doubtful  cases,  differential  diagnosis,  tiansfer  convalescents,  discharge  of  patients, 

f  Id  October,  1021, 1  made  a  survey  of  public  health  education  in  England,  at  the  request  of  Dr.  H.  J. 
Rosenan.  In  order  to  obtain  my  informatioo  I  interviewed  Sir  George  Newman,  minister  of  health;  Sir 
Artlmr  Newaholnie;  and  Dr.  MaoDonnel,  a  reeent  student  in  publio  health,  and  I  tlslted  6  edmational 
tastlttttlons  in  London.  I  also  gathered  information  throogh  oorreepondenoe  with  14  oniverattlesia  Eng- 
laad,  Sootland,  and  Wales,  and  with  the  General  Medical  CoandL  Although  the  only  means  of  asoertatn- 
Ing  the  more  praetioal  details  of  the  oourses  is  by  partidpaticn  in  the  public  health  oouise  of  a  universfty, 
a  general  idea  of  the  British  plan  of  health  education  was  obtained.-~C.  & 

•  Taken  fhnn  the  report  of  the  University  of  Manchester. 
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methods  of  dumfoction,  waraiag  to  patients;  brief  r^sum^  oi  anomalovB  types  and 
points  in  differential  diagnosis. 

Diphtheria — Admission  of  cases,  etc.;  general  routine  in  wards;  clinical  and  bac- 
teriological diagnosis;  methods  of  giving  antitoxin— ^abcutaneoiH,  intrainuacnlar, 
and  intravenous.  Schick  reaction;  importance  and  use.  Intabation  and  tncheotMny. 
Discharge  of  patients. 

Enteric  fever — ^Admissbn,  etc. ;  general  routine  in  wards,  clinical  and  bacteriological 
diagnosis,  discharge  of  patients. 

The  following  special  problems  are  studied: 

"Barrier"  cases — ^When  needed;  routine,  essentials  for  success. 

Cross  infection — ^Different  ways  in  which  it  may  occur;  how  to  deal  with  the  patient, 
the  other  patients,  and  the  wards. 

''Carriers" — Diseases,  virulent  or  not,  segregation,  treatment. 

Dirinfection — Of  patients,  of  staff,  or  wards,  of  clothing,  bedding,  etc. 

As  to  vital  statistics,  only  the  simpler  calculations  are  required,  such  as  methods 
of  estimating  population,  death,  birth,  and  marriage  rates;  mortality  as  affected  by 
age,  sex,  and  occupation;  case  mortality;  life  tables;  the  use  of  logaritlims,  tiil» 
slide  rule,  and  the  arithometer. 

Three  to  six  months  is  spent  in  working  directly  under  a  medical  officer  of  healtk 
who  usually  arranges  a  course  of  instruction  in  outdoor  and  office  sanitary  work. 

The  foUowing  are  examples  of  textbooks  studied  and  consulted:  * 

Roeenau*s  Preventive  Medicine  and  Hygiene. 

Notter  and  Firth's  Plractical  Hygiene. 

Newfliholme  and  Kerr's  School  Hygiene. 

Kerr's  Infectious  Diseases. 

Manson's  Tropical  Diseases. 

Cobbett's  Causes  of  Tuberctilosis. 

Bambousek's  Industrial  Poisoning;  traoyslated  by  Legge. 

Henind  Shaw's  Domestic  Sanitation  and  Plumbing. 

Edelmaim's  Meat  Hygiene;  translated  by  M<Mer  and  Bichhom. 

Public  Health  (Scotland)  Act;  edited  by  McDougall  and  Murray. 

Robertson  and  Porter's  Sanitary  Law  and  Plractice. 

Bell's  Sale  of  Food  and  Drugs  Act. 

Mmr  and  Ritchie's  Bacteriology. 

Sommerville's  F^ractical  Sanitary  Science. 

Tumeure  and  Russell's  Public  Water  Supplies. 

Lane-Claypon's  Milk  and  Its  Hygienic  Relations. 

Moore's  Descriptive  Meteorology. 

The  method  of  examination  used  by  the  University  of  Sheffield  is  exemplairy. 

PART  I. 

1.  A  three  hours'  written  examination  on  chemistry  as  applied  to  public  health. 

2.  A  four  hours'  practical  examinatbn  on  chemistry  as  applied  to  public  health. 

3.  A  four  hours'  practical  examination  on  practical  pathology  and  bacteriokigy  aa 
applied  to  public  health. 

4.  A  three  hours'  written  paper  on  bacteriology. 

5.  An  oral  examination  on  the  above  subjecte. 

PART  n. 

1.  Two  written  examinations  in  public  health. 

2.  Sanitary  reporting. 

3.  Oral  examination  on  the  above  subjects. 

Taken  from  the  catalogue  of  tbe  University  of  Aberdeen. 
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II.  Nonmedioal  hut  profunonal  ojficen  (nddwivee,  8amtary  inapecton,  and  health 
viBiton). 

There  are  three  or  foiir  institateB  in  Lcmdon  pnyviding  couma  for  this  dan  of 
worker.  Only  what  corresponds  to  cfot  elementary-school  education  and  some  prac* 
tical  eKperience  in  the  subject  to  be  studied  is  required  of  candidates. 

(a)  The  Royal  Sanitary  Institute  in  liondon  has  done  a  great  deal  to  standardize 
health  work  throuf^out  the  United  Kingdom  by  giving  courses  and  maintaining 
carefully  supervised  examinations  for  a  certificate  in  many  centers  in  England, 
Scotland,  Ireland,  India,  Oanada,  Hongkong,  South  China,  South  Africa,  Australia, 
Tasmania,  New  Zealand,  and  the  British  West  Indies.  Hie  places  for  examination 
vary  somewhat  from  year  to  year.  The  Institute  maintaiTiB  a  lecture  hall,  a  library, 
and  an  exceedingly  interesting  museum  in  London  and  publishes  a  journal.  It  also 
does  considerable  paorliamentary  work  and  holds  public  meetings,  lectures,  and 
eixhibitions.    Gouises  and  examinations  are  held  according  to  the  following  plan: 

(1)  Sanitary  science  as  applied  to  buildings  and  public  works  for  sanitary  officers 
orinspectim. 

(2)  School  hygiene,  including  elementary  physiology,  for  school-teachers. 

(3)  Course  leading  to  a  certification  of  qualification  for  post  of  smoke  inspector. 

(4)  Couises  fulfilling  the  requirements  of  the  board  of  education  for  women  health 
visitors  and  school  nurses. 

(6)  Courses  and  examination  for  maternity  and  child  welfare  workers.  This  course 
requires  a  wider  exi>erience  and  more  developed  knowledge  of  subjects  pertaining  to 
child  welfare  than  for  the  health  visitor. 

(6)  Course  for  inspector  of  meat  and  other  foods. 

(7)  Course  for  incfpector  of  nuisances. 

(6)  National  Health  Society. — ^This  society,  unlike  the  Royal  Sanitary  Institute^ 
has  only  one  institution,  and  that  is  in  London.  It  provides  the  following  training 
courses: 

(1)  For  health  viaiton  and  infant  wel^e  workers. 

(a)  A  full  course  of  two  years  for  inexperienced  students. 

(6)  A  shortened  course  of  one  year  for  hospital  nurse  graduates,  health  visitora 
who  have  spent  not  less  than  three  years  in  full-time  employment,  stu*^ 
dents  who  have  obtained  a  university  degree  or  its  equivalent. 

(2)  For  sanitary  inspectoiB. 

In  tiiese  courses,  as  in  those  for  the  D.  P.  H.,  there  is  a  great  deal  of  practical  work. 
The  health  visitor  or  child  wel&u:e  worker  if  taking  course  (a)  must  spend  at  least. 
four  months  at  an  infant  and  child  welfare  center  the  first  year,  and  practically  all 
her  time  the  second  year  in  a  poor-law  infinnary  or  infants'  nursing  home  and  ophthal- 
mic hospital  and  infant  welfare  center. 

(c)  Midwives. — Throughout  the  country  there  are  institution^,  approved  by  the 
central  board,  where  midwives  and  nurses  may  obtain  training  in  midwifery.  A 
certificate  sjppioved  by  said  board  is  granted  to  those  satisfactorily  completing  the 
course,  which  lasts  six  moatba  (or  less  for  nurses).  A  graduate  must  have  brought 
into  the  world  no  less  than  20  babies. 

III.  School'Uachen. — ^There  are  about  80 ' '  training  colleges  for  teachers ' '  (comparable 
to  our  normal  schools)  in  Great  Britain,  where  secondary-school  teachers  obtain  their 
training.  One  of  the  several  courses  which  teachers  are  required  to  pass  in  is  hygiene, 
and  covers  the  following  subjects: 

Section  1.  Food;  fresh  air;  exercise;  warmth;  rest  and  sleep;  cleanliness. 
Section  2.  The  senses  and  their  training. 
Section  3.  Training  the  child  in  the  practice  of  hygiene. 
Section  4.  Common  ailments  in  school  children. 

Section  5.  Special  groups  of  school  children,  statutory  power  and  duties  relating  to 
abnormal  children;  physically  defective,  dull,  and  backward  children,  etc. 
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Sectioii  6.  Weiliie  of  infants  and  young  children,  princtiMd  cmoBes  of  infuit  nurtd- 
ity,  etc- 

Bection  7.  The  work  of  the  Khool  medical  Bcrvice. 

Section  S.  The  achool  building  and  its  mmonndingB. 

A  so-called  "temp^ance"  syllabus  which  oatlines  for  the  teacher  the  misose  and 
abuse  of  foods  and  of  alcohd  and  is  a  guide  for  her  in  teaching  the  "hygiene  of  food  and 
drink  "  has  been  published  by  the  board  of  education  and  extensively  used  by  teachers 
in  the  schools. 

IV.  VolufUary  worken. — ^There  are  many  "polytechnic  institutes"  and  similar 
technical  and  sdentific  schoc^  throughout  Great  Britain  providing  training  courses 
for  high-school  graduates  who  do  not  wish  to  become  as  highly  trained  as  the  ovdinaiy 
sanitary  inspector,  but  who  wish  to  take  some  of  the  courses  for  the  health  visitor  or 
infant  welfare  worker,  etc.  The  London  Battersea  Polytechmc  Institute  gives,  in 
addition  to  the  above-mentioned  courses,  an  advanced  hygiene  course  for  secondary- 
school  teachers  who  wish  to  make  more  of  a  specialty  of  hygiene  than  is  poanble  in  the 
board  of  education  training  coU^es.  Often  high-school  graduates  who  are  still  too 
young  to  enter  a  nurses'  training  school  take  a  preparatory  course  here.  Although 
intended  for  nonprofessional  as  well  as  professional  men  and  women  the  school  main- 
tains a  high  standard  and  has  extraordinarily  practical  courses  for  all  sorts  of  health 
inspectors  as  well  as  for  general  public-health  workers.  It  helps  to  meet  the  great 
demand  of  public-health  officers  f(»' trained  assistants.  The  Royal  Sanitary  Institute, 
mentioned  above,  also  trains  voluntary  workers. 

CONCLUSION. 

From  the  above  analysis  one  immediately  sees  that  many  training  courses  are  pro- 
vided for  the  voluntary  worker,  the  professional  worker  who  has  not  a  medical  degree, 
and  for  the  highly  specialized  doctor,  and  that  a  great  deal  ot  emphasis  is  put  on  the 
practical  part  of  the  training. 

The  administration  of  public-health  activities  is  so  completely  organised  that  the 
demand  for  such  workers  is  extremely  great .  London  itself  is  divided  into  28  boroughs, 
plus  the  city  of  London,  each  with  its  representative  council,  who  employ  as  special- 
ists an  architect,  a  lawyer,  a  financial  adviser,  etc.,  and  a  sanitary  officer.  The  sani- 
tary officer  is  responsible  for  all  the  health  work  of  the  district,  and  is  the  executive 
having  under  him  clerks,  a  sanitary  inspector,  a  health  visitor,  and  possibly  a  nune- 
The  child  welfare  and  other  clinics  are  all  under  his  direction.  He  is  respcxudble 
through  the  council  to  the  people.  It  is  under  such  an  officer  that  each  D.  P.  H. 
student  must  spend  from  three  to  six  months  of  his  time.  This  sanitary  officer  must 
have  a  D.  P.  H.,  and  also  practically  all  school  doctors  are  required  by  the  ministry 
of  health  to  have  the  degree. 

The  schools  that  give  a  D.  P.  H.  degree  (comparable  to  our  0.  P.  H.)  require,  I 
believe,  a  higher  standard  than  ours,  because  they  only  take  candidates  who  already 
have  a  medical  degree.  The  nonmedical  students  are  trained  in  schools  of  their  own. 
The  fact  that  the  ministry  of  health  requires  practically  all  school  doctors  and  sanitary ' 
officers  to  have  this  degree  makes  the  training  very  desirable.  It  differs  from  oois 
because  much  more  time  is  spent  doing  the  actual  work  under  trained  supervision. 
Vital  statistics  are  only  touched,  and  in  the  laboratory  much  more  time  is  spent  on 
the  practical  tests  and  analyses  than  on  theory.  Also,  almost  every  large  university 
has  a  well-established  department  of  public  health,  thus  making  the  training  easily 
available. 
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THE  1922  CONGRESS  ON  MEDICAL  EDUCATION,  MEDICAL  LICENSURE;  PUBUC  HEALTH 
AND  HOSPITALS  AND  ITS  CONCLUSIONS  REGARDING  THE  EDUCATION  OV 
SANTTARIANS. 

Dr.  FXBDBUCK  R.  Gbssr,  Amttkon  Medical  ilMOCiifloii. 

My  subject  as  assigned  by  the  chairman  is  a  discussion  of  the  points 
that  were  brought  out  at  the  (Conference  on  Medical  Education, 
Hospitals  and  Public  Health  of  the  American  Medical  Association  at 
Chicago  last  week.  I  understand  that  there  was  one  paper  presented 
on  the  second  day  of  the  conference  that  slightly  touched  on  this 
question.  I  asked  the  official  reporter  to  give  me  a  synopsis  of  it  by 
Monday  morning  before  I  left,  but  I  did  not  receive  it.  With  that 
exception  there  was  no  consideration  given  that  question.  We  had 
the  most  successful  conference  that  has  been  held  under  the  general 
supervision  of  the  American  Medical  Association,  the  Association  of 
the  State  Examining  Boards,  the  Association  of  State  Medical  Col- 
leges, and  this  year,  for  the  first  time,  the  Hospital  Conference. 
The  five-day  conference  was  practically  filled  with  every  subject 
that  could  be  imagined  in  the  field  of  medical  education.  But  the 
question  of  the  education  of  health  officers  was  not  considered  as  far 
as  I  know. 

This  being  the  case,  with  the  permission  of  the  chairman  and  the 
Surgeon  General,  I  would  like  to  devote  the  few  minutes  assigned  me 
to  discussing  another  question  which  has  been  in  my  mind  for  many 
years,  concerning  not  only  the  education  of  health  officers  but  also 
the  education  of  physicians. 

John  Fiske  in  the  introduction  to  his  History  of  the  Discovery  of 
America  stated  that  in  the  hundred  years  between  1450  and  1550 
the  knowledge  of  the  civilized  world  regarding  the  Western  Continent 
increased  so  rapidly  as  to  make  it  impossible  for  one  or  even  two  gen- 
erations to  assimilate  the  knowledge  which  had  been  gained,  or  to 
estimate  the  benefit  of  these  discoveries  on  civilization.  The  same 
statement  may  be  applied  to  the  last  50  years  in  medicine.  Our 
knowledge  has  increased  so  rapidly  and  we  have  gained  such  minute 
medical  knowledge  that  the  present  generation  fails  to  grasp  or 
realize  the  effect  that  it  is  going  to  have  on  civilization  and  society 
•in  the  future.  Therefore  it  is  not  strange  that  our  methods  of  medical 
education  have  very  lai^ly  remained  the  same  in  principle,  with  a 
very  large  increase  in  detail,  as  they  were  50  years  ago. 

The  admirable  sketch  of  the  history  of  the  development  of  our 
knowledge  of  public  health  given  by  Doctor  Freeman  and  the  rfistmifi 
of  the  present  status  of  public-health  education  given  by  Professor 
Rosenau  make  it  necessary  to  allude  to  the  details  of  the  history 
of  the  last  50  years,  familiar  to  all  of  you.  I  am  sure  that  all  of  us 
got  some  additional  facts  and  some  additional  light  from  the  two 
papers  which  have  preceded.    There  is  one  striking  feature,  however, 
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that  it  seems  to  me  luis  not  yet  beea  sufficiently  dwelt  upon.  The 
fact  is  that  while  our  medical  education  has  increased  enfmBoasly  as 
far  as  detail  is  concerned,  it  remains  largely  the  same  as  far  as  prin- 
ciple is  concerned  in  that  to-day  as  yesterday  instruction  given  to 
medical  students  is  individualistic;  that  is,  it  bears  entirely  on  the 
relation  of  the  individual  physician  to  the  individual  patient  and 
has  to  do  with  the  examination  and  treatment  of  patients  as  individ- 
uals. Prior  to  the  middle  of  the  last  century  the  only  responsibility 
which  a  physician  had  was  his  individual  responsibility  as  a  practi- 
tioner to  an  individual  patient.  As  Sir  Greorge  Newman  said,  pricnr 
to  1850  the  only  public-health  functions  that  any  medical  man  had 
were  the  enforcement  of  the  police  laws  for  the  prevention  of  the 
mingling  of  the  infected  and  the  uninfected.  The  relation  of  the 
physician  to  the  community  was  entirely  individual.  He  had  no 
conception  whatever  of  any  social  duties  or  any  social  relations.  No 
act  of  his  in  any  way  could  affect  society,  because  he  had  no  knowl- 
edge of  his  relation  to  the  community  of  which  he  was  a  part,  nor  of 
the  social  facts  of  disease  nor  of  any  duty  to  society  en  masse. 

There  are  two  distinct  methods  of  approach  to  any  problem,  just 
as  there  are  two  distinct  kinds  of  minds.  There  is  the  analytical 
mind,  which  analyzes  all  questions  and  devotes  itself  to  the  study  of 
minute  and  concrete  details,  and  the  synthetical  mind,  which  from 
the  mass  of  data  accumulated  formulates  the  general  principles 
which  will  be  a  guide  for  future  action.  The  woilc  of  the  medical 
profession  in  the  last  50  years  has  been  along  analytical  rath^  than 
synthetical  lines.  We  have  come  to  the  point  where  we  have  an 
enormous  mass  of  data  which  has  not  been  worked  out.  Until  this 
is  done,  the  relation  of  the  medical  profession  to  the  public,  to  the 
community,  or  to  the  State  can  not  be  definitely  determined. 

As  Doctor  Rosenau  says,  the  education  of  the  medical  man  and 
the  education  of  the  pubUc-health  officer  necessarily  run  along 
parallel  lines.  There  would  seem  to  be  only  three  ways  in  which 
public-health  officers  could  be  educated.  First,  by  regarding  the 
public-health  course  as  a  special  course  to  be  taken  as  an  addition  or  a 
supplementary  course  to  a  general  medical  course.  Second,  by 
regarding  the  first  two  years  as  a  basic  course,  for  either  physicians* 
or  public-health  officers;  by  having  all  men  who  intended  to  do  medical 
work  or  public-health  work  take  the  same  two  years  of  a  basic  course 
and  then  each  one  switch  off  into  the  particular  line  he  was  goiK^  to 
follow,  the  public-health  officer  taking  a  special  course  in  his  last  two 
yeiirs,  while  the  medical  man  takes  up  scientific  medicine  and  diseases. 
Third,  to  regard  them  as  independent  and  separate  lines  of  work  and 
give  each  class  a  separate  training.  The  third,  so  far  as  I  know,  has 
never  been  suggested.    The  first  two  have  often  been  discussed. 
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Whichever  <^  these  two  courses  is  followed,  we  know  what  the 
pnUie-health  officer  of  the  future  is  to  he  as  far  as  his  basic  training 
is  ^ooHcemed.  In  addition  he  must  have  some  training  in  the  relation 
of  the  physician  either  as  an  individual  practitioner  or  as  a  health 
officer  to  the  community  or  to  society  en  masse.  The  medical  student 
to-day  gets  very  little  systematic  instruction  in  his  social  relations  to 
his  f dlow  practitioners,  to  the  public,  or  to  the  State.  He  has  conse* 
•qyently  very  hazy  ideas  regarding  social  and  economic  questions. 
I  have  been  occupied  very  largely  for  the  past  18  years  answering 
letters  and  in  offering  advice  to  medical  men  and  to  medical  CNrganiza- 
tions  in  regard  to  the  solution  of  these  problems,  but  rather  in  the 
jSeld  of  applied  or  social  medicine.  It  is  perfectly  astonishing  to 
Toalise  how  very  little  thought  physicians  have  given  to  such  ques- 
tions as  the  legal  regulation  of  the  practice  of  medicine,  the  relation 
of  the  physician  to  the  State,  health  insurance,  social  and  community 
medicine,  the  relation  of  modem  medicine  to  industrialism.  They 
have  received  hardly  any  instruction  whatever  in  medical  courses 
along  these  liaes.  The  bulk  of  the  time  of  the  medical  student  is  given 
4dinost  exclusively  to  the  study  of  medicine  as  applied  to  the  individ- 
ual patient  without  any  instruction  of  the  duties  of  the  physician  to 
-society  or  the  mass.  The  average  physician  is  so  little  informed  as 
to  his  personal  relations  that  he  does  not  realize  that  it  is  not  the 
-duty  of  the  State  by  forceful  law  to  protect  him  from  competition. 
He  thinks  that  medical  practice  acts  are  passed  to  confer  certain 
(rights  on  him;  therefore  he  regards  the  sectarian  as  an  invader  and  as 
A  rival  to  be  suppressed  by  law. 

I  simply  want  to  suggest  that,  in  the  reorganization  of  the  medical 
course,  of  the  medical  curriculum,  coming  in  the  near  future  through 
choice  or  necessity,  some  place  should  be  provided  for  some  such 
•course  of  instruction.  It  is  my  view  that  the  freshman  class  should 
be  given  at  least  one  hour  a  week  throughout  the  course  on  the 
history  of  medicine,  so  that  the  student  will  know  something  about 
the  growth  of  his  profession.  During  the  second  year,  at  least  one 
hour  a  week  should  be  given  to  medical  sociology  and  the  application 
of  medicine  and  our  knowledge  of  prevention  of  disease  to  social 
problems  and  social  conditions.  During  the  third  year,  one  hour  a 
week  should  be  given  to  the  economics  of  medicine.  We  are  sending 
out  to-day  the  most  capable  and  highly  trained  medical  graduates, 
so  far  as  scientific  training  is  concerned,  we  have  ever  been  turning 
out.  But  we  are  not  teaching  them  enough  of  the  practical  aspect 
of  the  profession.  The  result  is  that  many  thoroughly  capable  men 
fall  down  on  the  business  side.  During  the  fourth  year,  one  hour  a 
week  should  be  given  to  instruction,  first,  in  the  legal  side  of  medi- 
cine— the  legal  relations  of  the  physician  to  society,  to  his  individual 
patient^   to   his  own  professional  associates — and  then  additional 
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instruction  should  be  given  in  the  ethical  side  of  medicine.  Also 
instruction  should  be  given  regarding  medical  organization — the 
necessity  for  it,  the  history  of  medical  organization,  and  the  policies 
of  our  organizations  throughout  the  country. 

If  we  can  do  this,  and  in  this  short  time  give  the  medical  student 
of  to-day,  in  addition  to  the  highly  scientific  and  the  highly  effective 
training  that  he  is  getting  in  the  scientific  phase  of  medicine,  a  socio- 
logical education,  he  will  have  a  better  conception  of  his  duties  towaj*d 
those  suffering  from  specific  disease,  and  understand  something  in 
regard  to  his  social  relations  to  the  community.  Also,  through  this 
instruction,  we  will  very  greatly  relieve  much  of  the  unrest  which  is 
to-day  caused  by  these  problems.  Whether  he  engages  in  public- 
health  work  or  in  the  private  practice  of  medicine,  the  physician  of 
the  future  will  need  this  knowledge. 

IL  NEWER  ASPECTS  OF  PUBUC  HEALTH  AND  THEIR  IMPORTANCE  IN 

TRAINING  OF  SANITARIANS. 

BfSNTAL  HYGDBNB. 

Dr.  WiLUAM  A.  WebtSi  Buperitoatderu  St.  EUtabethM  ffttepUal. 

Those  of  us  who  are  interested  in  mental  hygiene  are  inclined  to 
think  that  to  leave  out  of  a  course  of  instruction  in  public  health  the 
mental  hygiene  aspects  would  be  a  good  deal  like  leaving  Hamlet  out 
of  '^  Hamlet.'' 

We  have  been  engaged  in  a  propaganda  for  a  good  rtiany  years  to 
get  psychiatry  introduced  in  the  medical  curriculum,  and  we  are 
succeeding  fairly  well  in  that  respect.  It  is  equally  important  to  get 
mental  hygiene  introduced  into  the  courses  in  public  health  which 
are  now  growing  up  in  the  large  universities  of  the  United  States.  I 
may  make  this  point  briefly  by  asking  this  question:  What  particular 
use  is  the  healthy  body,  which  the  sanitarian  is  aiming  to  insure,  if  it 
does  not  have  a  reasonably  healthy  mind  to  guide  and  direct  it? 
The  body  is  only  an  instrument  to  bring  to  pass  the  ideals,  the 
ideas,  the  aims  and  objects  which  our  minds  formulate,  and  unless 
our  minds  can  formulate  reasonable  aims  and  objects,  our  healthy 
bodies  are  not  very  much  good.  I  know  many  idiots  who  have  per- 
fectly healthy  bodies,  and  many  individuals  with  very  wonderful 
minds  who  have  very  delicate  bodies. 

Every  life,  as  Spencer  defines  it,  is  a  continuous  adjustment  to  its 
outer  and  inner  relations.  It  would  seem  that  in  the  past  the  work 
of  the  sanitarian  has  been  confined  very  largely  to  what  might  be 
called  outer  relations,  and  that  the  time  is  now  coming  when  the 
inner  relations  might  be  inquired  into.  I  remember  when  I  was 
doing  quantitative  analysis  in  chemistry  the  first  job  I  had  was  to 
find  out  whether  the  graduations  on  the  burette  for  liquid  measure- 
ment were  correct,  and  if  not  then  to  make  the  necessary  corrections. 
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We  are  vety  much  in  the  same  position  with  reference  to  the  human 
mind.  The  human  mind  must  know  something  or  other  about  the 
way  it  is  going  to  use  this  body  of  ours.  We  must  be  able  to  cali- 
brate it.  We  can  not  get  very  far  when  the  graduations  are  inaccurate 
and  we  do  not  know  how  to  correct  them. 

With  that  rather  platitudinous  introduction  to  an  audience  of  this 
caliber,  may  I  say  that  the  program  of  mental  hygiene  has  a  host  of 
accomplishments  already  back  of  it  to  which  it  can  point,  which 
serve  as  sufficient  arguments  for  its  claim  to  be  included  in  the  course 
of  instruction  in  public  health.  Let  me  cite  just  a  few  of  them. 
Take,  for  example,  in  the  institutions  for  the  care  of  the  insane. 
A  great  many  of  these  institutions  throughout  the  country  are 
now  conducting  out-patient  departments — dispensary  departments — 
where  patients  may  come  for  medical  advice  and  where  they  keep 
track  of  patients  on  parole.  The  out-patient  department  of  St. 
Elizabeths  Hospital  in  something  less  than  two  years  has  succeeded 
in  increasing  the  number  of  patients  on  parole  300  per  cent  and  in 
increasing  the  number  of  days  on  parole  approximately  600  per 
cent.  That  is  a  perfectly  concrete  result  of  actual  mental  hygiene 
work,  and  that,  along  with  many  other  facts,  indicates  that  mental 
diseases,  just  like  other  diseases,  show  perfectly  evident  signs  of  our 
ability  to  bring  them  within  the  operation  of  the  principles  of  pre- 
ventive medicine,  with  a  very  large  degree  of  success. 

I  call  attention  to  the  activities  of  the  juvenile  delinquency  courts 
and  to  the  work  that  has  been  done,  such  a&  Healy  did  and  is  now 
doing  in  Chicago  and  Boston.  I  call  attention  to  similar  work  which 
is  being  done  in  what  might  be  called  industrial  psychiatry,  and  the 
work  of  physicians  in  the  large  industrial  organizations — the  seeking 
out  of  troubles,  the  causes  of  the  maladjustment  of  individual 
workmen,  finding  out  why  people  get  discharged,  and  why  they 
leave  their  jobs,  making  an  effort  to  fit  the  job  to  the  man,  the 
man  to  the  job.  This  makes  for  efficiency,  and  is  a  welfare  move- 
ment on  behalf  of  the  man^  too.  It  is  largely  of  a  psychiatric  nature, 
and  those  who  are  engaged  in  it  are  frequently  psychiatrists.  They 
are  the  men  who  have  the  work  of  adjustment  to  perform,  the  work 
of  guidance,  which  comes  essentially  within  the  mental  hygiene 
work  of  the  future.  All  this  is  exceedingly  important.  There  is 
also  the  work  of  occupational  therapy,  which  has  been  introduced 
so  largely  into  many  of  our  hospitals  since  the  war  and  which  produces 
its  results  largely  through  its  mental  effects. 

I  will  mention  a  few  other  examples  in  which  the  fundamental 
problems  involved  are  mental  problems.  For  example,  there  is  the 
problem  of  drug  addiction — a  very  important  social  problem  of  to- 
day. There  is  no  question  but  that  this  problem  will  never  be  ade- 
quately handled  until  the  psychological  factors  which  enter  into  it 
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are  understood.  The  same  is  true  with  r^ard  to  the  problem  of 
intoxication.  Feeble-mindedness  is  obviously  a  problem  which 
belongs  to  mental  medicine,  to  preventive  medicine.  The  problem 
of  the  criminal  is  also  50  per  cent  psychological  and  of  first  importance 
socially,  as  the  developments  of  recent  years  have  clearly  indicated. 
The  problem  of  the  unusual  child;  the  problem  of  morale,  which  was 
developed  so  largely  during  the  war;  the  problem  of  industrial 
fatigue — all  of  them  have  large  psychological  components.  The  solu- 
tion of  them  all  is  of  the  greatest  social  significance. 

There  are  a  number  of  other  problems  which  are  of  psychological 
importance,  which  would  come  within  the  purview  of  a  course  in 
mental  hygiene,  largely  conceived.  Take  the  problem  of  social 
unrest.  The  British  commission  which  investigated  the  problem  of 
social  unrest  in  1917  showed  very  clearly  that  this  problem  was 
essentially  a  psychol<^cal  problem  and  that  it  could  not  be  attacked 
without  attention  to  the  psychological  factors.  For  instance,  a 
group  of  defectives,  a  group  of  idiots  or  psychopaths,  is  a  focus  of 
serious  danger  to  the  community.  It  is  perfectly  evident  that 
wherever  you  find  a  group  of  defectives  or  psychopaths  you  find  a 
potential  focus  of  unrest,  of  social  disease,  of  filth,  which,  if  you  can 
read  the  signs  accurately,  is  just  as  dangerous,  if  not  more  dangerous, 
to  the  social  oi^anization  than  physical  disease.  A  great  deal  of 
social  unrest  is  therefore  dependent  upon  various  degrees  of  psy- 
chopathy and  feeble-mindedness.  There  is  a  social  unrest  which 
is  legitimate,  and  which  is  the  manifest  sign  of  progress  and  develop- 
ment; but  there  is  a  destructive  unrest  which  is  exceedingly  danger- 
ous, and  it  is  of  exceeding  importance  that  something  should  be 
known  about  it.  It  is  important  that  we  know  how  beliefs  spread 
by  contagion,  and  the  methods  of  attacking  them.  We  know  in 
psychiatry  that  we  can  not  attack  delusions  by  reason,  nor  can  we 
attack  these  social  manifestations  in  any  such  way. 

The  turnover  in  industrial  plants,  the  enormous  amount  of  change 
in  our  big  industrial  centers,  is  a  matter  which  is  also  largely  psy- 
chological, and  has  its  mental  hygiene  significance.  It  is  often 
dependent  upon  mental  defect  or  aberration.  A  study  of  the  causes 
that  lie  behind  these  great  turnovers  will  develop,  I  am  sure,  a 
program  which  will  enable  us  to  use  some  types  of  defective  or 
psychopathic  individuals  much  more  advantageously  in  industrial 
work. 

The  studies  in  connection  with  matters  of  social  unrest,  fatigue, 
the  adaption  of  the  human  machine  to  the  machine  of  steel  and  iron, 
which  are  taking  place  in  our  industrial  centers,  are  all  matters  of 
the  utmost  significance  for  the  general  mental  health  of  the  com- 
munity, and  for  social  welfare,  and  I  think  they  come  within  a  pro- 
gram of  mental  hygiene  when  that  program  is  widely  conceived. 
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They  are  also  all  matters  which  the  psychiatrist  and  social  worker 
are  at  present  ready,  more  or  less,  to  tackle,  because  of  their  special 
training.  The  psychiatrist  and  the  psychiatric  social  worker  are 
engaged  all  the  time  in  solving  problems  of  maladjustment  and 
individual  unrest.  Their  education  makes  them  look  at  those 
problems  from  the  individual's  point  of  view.  Now  if  the  sanitarian 
has  been  engaged  in  looking  at  things  from  the  outside  and  is  to  turn 
his  attention  to  the  inside,  the  development  is  going  to  be  beyond 
matters  concerning  only  personal  sanitation  and  personal  hygiene, 
and  it  will  be  essential  that  pubUc  health  courses  retain  some  orien- 
tation to  these  problems  of  mental  hygiene,  and  that  the  student 
taking  up  a  course  in  pubhc  health  should  have  some  ^instruction 
along  these  general  lines,  or  else  at  least  that  he  should  have  ai^ 
opportimity  in  his  postgraduate  work  to  specialize  in  these  directions 

CmLD  HYGIBNB. 

Dr.  Richard  M.  Smith,  ItutrueUn-  in  Pediatries,  Hanard  Urdversity  Medical  School. 

In  the  first  place  may  I  say  that  it  is  impossible  to  consider  the 
subject  of  child  hygiene  apart  from  the  whole  public-health  field, 
because  anything  which  has  to  do  with  the  health  of  the  community  is 
shown  directly  in  the  improvement  of  the  health  of  the  child.  The 
child  is  the  most  sensitive  index  of  the  work  in  the  social  field. 

There  are  several  things  which  seem  to  me  especially  important  if 
we  are  interested  in  child  hygiene.  It  is  important  that  we  separate 
instruction  in  child  hygiene  which  is  given  to  undergraduates  from 
that  which  is  given  to  older  students,  or  students  who  are  specializing 
in  public  health.  The  und^graduate  is  not  ready,  has  not  a  sufficient 
background  to  comprehend  most  of  the  problems  which  concern  the 
administration  of  child  health  in  the  community.  With  the  under- 
graduate we  shall  have  to  confine  ourselves  mostly  to  insuring  that 
he  has  sufficient  instruction  in  the  care  and  understanding  of  the 
well  child.  We  find  that  very  much  of  the  instruction  in  pediatrics 
in  most  medical  schools  is  concerned  with  diagnoses  of  the  children  ill 
with  diseases  and  that  relatively  little  time  is  given  to  the  consideration 
of  the  well  child.  When  the  physician  is  confronted  with  a  series  of 
questions  which  the  anxious  mother  asks  him  concerning  her  well 
baby  or  child,  he  is  imquaUfied  to  give  an  answer.  Few  medical 
students  who  go  out  from  our  universities  go  ready  to  answer  ques- 
tions with  regard  to  normal  infants  or  children. 

The  development  of  the  child  hygiene  movement  has  gone  hand 
in  hand  with  a  definite  encroachment  on  the  field  of  the  private 
physician  in  private  practice.  If  a  man  goes  out  from  the  medical 
school  into  practice  feeling  that  the  child  hygiene  movement  is 
taking  away  from  him  his  l^itimnte  field  of  private  practice,  he  will 
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be  antagonistic  to  the  development  of  the  child  hygiene  movement. 
We  must  see  to  it  that  he  goes  out  into  the  community  feeling  that 
this  is  a  definite  part  of  public-health  work  to  which  he  must  make 
his  contribution — that  he  must  be  friendly  to  the  advancement  of 
child  hygiene  and  not  hostile. 

We  should  see  to  it  that  the  undergraduate  has  some  slight  insight 
into  the  organization  of  public-health  work  in  child  hygiene  and 
knows  something  of  the  work  that  private  organizations  are  doing 
in  that  line.  If  he  wishes  to  specialize,  he  should  haV'e  at  least  an 
opportunity  presented  to  him  to  do  so. 

When  we  come  to  discuss  the  instruction  of  the  person  who  is  to 
make  public-health  work  his  career,  we  come  into  a  very  much  more 
complicated  and  broader  field.  If  any  man  is  going  into  this  course, 
whether  or  not  he  has  had  a  medical-school  training,  it  is  essential 
that  he  have  instruction  in  certain  fundamental  medical  sciences. 
He  must  be  able  in  the  field  of  obstetrics  to  know  whether  patients 
are  given  proper  obstetrical  care.  He  must  have  a  knowledge  of  the 
diseases  of  the  new  bom.  These  are  connected  with  a  community 
problem  with  which  he  must  deal — the  problem  of  infant  feeding, 
inadequate  nutrition,  as  it  affects  children.  There  is  constantly 
growing  a  popular  agitation  in  the  matter  of  nutrition,  a  good  many 
features  of  which  are  not  founded  on.  very  sound  scientific  facts. 
The  man  who  is  going  into  public-health  work  must  be  able  to  judge 
between  the  good  and  the  bad  in  nutrition  work.  He  must  know  the 
standards  of  normal  development  in  infants  and  children;  he  must  be 
able  to  decide  whether  the  standards  of  growth,  weight,  etc.,  are 
proper  standards.  He  must  be  famiUar  with  the  care  of  the  normal 
child,  the  thing  which  I  mentioned  with  reference  to  the  under- 
graduate. He  must  know  what  is  the  proper  food,  the  proper  care, 
for  the  normal  infant  and  child.  Then  he  must  know  also  this  thing 
that  Doctor  White  has  been  speaking  about,  which  is  particularly 
important  with  reference  to  the  child — ^he  must  understand,  or  at  least 
have  some  understanding,  of  the  question  of  mental  hygiene.  I  think 
there  is  probably  no  field  of  mental  hygiene  as  important  as  the 
mental  hygiene  of  childhood.  We  realize  that  most  of  our  habits 
are  formed  in  the  early  period  of  life,  and  upon  that  period  we  must 
place  the  emphasis  if  we  are  going  to  accomplish  the  greatest  results. 
He  must  be  familiar  with  some  of  the  more  modem  phases  of  normal 
development.  He  must  understand  the  importance  of  the  question 
of  bodily  mechanics — the  posture,  etc. — must  direct  and  guide  the 
work  which  is  done  in  the  community  in  that  connection,  must  under- 
stand the  importance  of  the  teeth  and  their  close  relation  to  the 
problem  of  nutrition.  He  must,  also  have  a  very  thorough  under^ 
standing  of  infectious  diseases,  particularly  the  so-called  contagious 
diseases,  not  necessarily  with  particular  reference  to  the  treatment. 
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but  he  must  be  able  to  make  diagnoses.  He  must  be  able  to  apply 
the  principles  of  prevention,  and  this  must  include  recent  modem 
knowledge  of  heart  disease,  which  we  no  longer  consider  a  degenera- 
tive disease,  but  which  may  be  treated  and  prevented. 

With  this  fundamental  background;  the  man  who  is  going  into 
child  hygiene  work  must  also  receive  instruction  in  the  actual  opera- 
tion of  child  hygiene  in  the  community.  This  will  include  instruc- 
tion regarding  the  governmental  agencies  which  are  demonstrating 
the  work.  He  must  be  able  to  see  these  agencies  in  operation  and 
must  be  able  to  form  his  opinion  of  the  value  of  the  different  operations. 
He  must  become  familiar  with  the  private  organizations  which  are 
working  in  the  community  for  the  children.  He  must  be  able  to 
understand  the  value  of  prenatal  clinics.  He  must  be  able  to  organize 
and  run  them  and  infant  clinics  and  clinics  for  children  of  pre>school 
age.  He  must  certainly  have  some  knowledge  of  the  personnel  neces- 
sary for  running  these  clinics — we  are  beginning  to  feel  we  must 
modify  the  training  of  field  workers  in  many  of  these  branches.  He 
must  be  able  tb  organize  and  conduct  faulty  posture  and  nutrition 
classes,  and  give  dental  instruction  in  the  community.  All  these 
things  which  have  to  do  with  the  actual  application  of  the  knowledge 
which  he  has  received  are  necessary  in  order  that  they  may  be  applied 
to  the  commimity  as  a  whole  rather  than  to  the  individual. 

Then  he  must  be  familiar  with  the  problems  of  school  hygiene  and 
school  sanitation  and  the  more  recent  development  of  health  educa- 
tion for  children.  This  is  probably  the  field  which  has  been  given 
the  most  consideration  in  the  past,  but  there  is  still  very  much  that 
can  be  done.  He  must,  of  course,  be  familiar  with  the  broader 
aspects  of  health  problems  in  the  community.  I  shall  only  mention 
this,  because  it  will  be  discussed  later.  He  must  know  the  social 
relationships  of  medicine.  There  is  no  field  of  public  health  which 
shows  more  intimately  the  connection  of  the  infant  group  and  the 
general  development.  The  infant  is  the  most  sensitive  index  of  the 
status  of  the  development  of  the  community.  He  must  have  some 
instruction  with  reference  to  the  feeble-minded  and  the  delinquent. 
He  must  have  some  comprehension  of  the  preparation  of  the  child 
for  industry,  which  would  include  an  understanding  of  the  occupa- 
tions which  are  undesirable  and  of  the  occupations  which  are  per- 
missible, and  the  age  limits  which  are  permissible.  In  addition  there 
are  a  number  of  closely  allied  subjects  with  which  he  should  cer* 
tainly  be  familiar  and  with  which  he  should  be  able  to  exercise  a 
considerable  amount  of  control — the  question  of  illegitimacy,  the 
licensing  of  midwives,  the  care  of  children  in  institutions,  the  medical 
supervision  of  children  in  foster  homes,  the  day  nurseries,  which  are 
now  becoming  closely  associated  with  the  health  movement,  the  lay 
organizations  in  the  commimity  which   are  attempting  to   teach 
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health.  All  those  organizations  which  are  engaged  in  giving  infor- 
mation with  reference  to  health,  the  man  who  is  interested  in  child 
hygiene  must  know  about  and  he  must  be  able  to  use.  He  must 
know  something  about  the  juvenile  courts. 

The  man  who  is  going  mto  child  hygiene  work  or  who  is  to  be  in- 
structed in  it  must  have  a  very  fundamental  knowledge  of  medical 
sciences  with  reference  to  the  diseases  of  children,  and  must  have 
knowledge  of  the  application  of  that  knowledge  to  the  community. 

ECONOMIC  AND  SOCIOLOGICAL  ASPECTS  OF  PUBUC  HEALTH. 

LXE  K.  Fbankel,  Third  Vke  Presidentf  MetropolUan  Life  Jwuranee  Co. 

Thirteen  years  have  gone  by  since  Prof.  Irving  Fisher,  as  a  member 
of  the  National  Conservation  Commission,  presented  his  report  on 
National  Vitality.  The  report  was  both  a  statement  and  a  prophecy. 
As  a  statement  it  indicated  the  conditions  existing  in  the  United 
States  with  respect  to  health  and  disease.  He  pointed  out,  on  the 
basis  of  certain  data,  that  the  average  expectation  of  life  in  this 
country  was  about  45  years.  He  estimated  that*  approximately 
3,000,000  people  were  seriously  ill  in  the  United  States  all  the  time 
and  that  of  these  500,000  probably  had  tuberculosis.  The  economic 
data  were  equally  interesting.  Professor  Fisher  assumed  on  the 
basis  of  average  earnings  of  $700  per  annum  that  each  life  sacrificed 
by  preventable  disease  was  worth  $1,700.  He  made  the  further 
assumption  that  42.3  per  cent  of  existing  illnesses  are  preventable. 
The  economic  gain  which  would  result  from  the  prevention  of  such 
diseases  would  exceed  one  billion  dollars. 

Along  the  line  of  prophecy  Professor  Fisher  predicted  that  the 
span  of  human  life  could  be  lengthened  from  45  to  60  years,  or,  ap- 
proximately, an  increase  of  15  years.  This  would  mean  a  reduction 
in  the  death  rate  of  25  per  cent.  Doctor  Fisher  pointed  out  the 
causes  of  death  which  occasioned  high  mortality.  It  was  his  im- 
pression that  60  per  cent  of  infantile  diarrhea  and  enteritis  could  be 
prevented.  Pneumonia  could  be  prevented  to  the  extent  of  45  per 
cent;  meningitis  by  at  least  70  per  cent;  typhoid  fever  by  85  per  cent; 
tuberculosis  of  the  lungs  by  75  per  cent.  Similarly  deaths  from 
violence  could  be  reduced  35  per  cent.  These  six  causes  of  death 
alone  if  reduced  in  the  amounts  given  would  lengthen  life  by  nearly 
eight  years.  To  bring  this  about  four  specific  conditions,  among 
others,  are  needed — pure  milk,  pure  water,  pure  air,  and  protection 
from  accidents. 

To  what  extent  has  the  experience  of  recent  years  proved  the  cor. 
rectness  of  the  assumption  made  by  Professor  Fisher  13  years  ago! 
Will  recent  mortality  data  bear  out  these  statements  that  human 
life  can  be  extended?  Nothing  is  clearer  in  recent  statistical  data 
than  that  life  is  being  lengthened  year  by  year,  largely  through  the 
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reduction  in  the  causes  of  death  referred  to  in  the  report  on  national 
vitality.  There  has  been  an  almost  constant  downward  tendency 
in  mortality.  Between  1911  and  1920,  for  ages  1  to  74,  there  has 
been  a  decline  of  6.9  per  cent  for  all  causes  of  death  in  the  United 
States  r^istration  area.  For  the  same  i^es  and  over  the  same 
period  there  has  been  a  decline  of  27.9  per  cent  in  deaths  from 
tuberculosis,  10.5  per  cent  from  children's  diseases,  12.8  per  cent 
from  chronic  nephritis,  16.4  per  cent  from  accidents,  63.1  per  cent 
from  t3rphoid  fever.  The  experience  of  the  Metropolitan  Life  In- 
surance Co.  for  the  same  ages  and  period  shows  a  decline  of  38.6 
per  cent  for  tuberculosis;  22.6  per  cent  for  diseases  of  children,  17.5 
Per  cent  for  diseases  of  the  heart,  25.5  per  cent  for  chronic  nephritis, 
23  per  cent  for  accidents,  70.6  per  cent  for  typhoid  fever. 

Facts  on  the  expectation  of  life  of  wage  earners  insured  in  the 
Metropolitan  life  Insurance  Co.  will  be  of  interest  in  this  connection. 
Comparing  the  life  expectancy  at  age  10  in  the  two  calendar  years 
1911-1912  combined,  with  the  figures  for  1919-1920,  it  was  found 
that  the  after  life-span  of  white  males  was  increased  from  45.6  to 
49.5  years.     For  white  femajes  the  expectation  of  life  increased  from 

50.7  to  52.1.  years.  For  colored  males  and  females  it  rose  from  41.3 
to  43.8  years. 

These  data  are  so  well  known  to  sanitarians  to-day  that  they  are 
hardly  worth  extended  comment.  No  one  doubts  that  the  human 
life  can  be  extended.  No  one  doubts  that  if  the  preventable  diseases 
are  eradicated.  Professor  Fisher's  prediction  of  an  extension  of  15 
years  to  the  average  human  hfe  would  be  more  than  fulfilled.  For 
certain  diseases  we  have  already  reached  a  low  point  in  the  death 
rate.  The  measures  for  the  eradication  of  these  diseases  are  well 
known  and  the  application  of  Uiese  measures  is  simple  and  routine. 

The  real  problem  which  confronts  this  conference,  therefore,  is  not 
that  of  the  prevention  of  so-called  preventable  diseases.  That  such 
prevention  is  possible  is  almost  axiomatic.  It  is  true  there  are  cer- 
tain infectious  and  contagious  diseases  about  which  comparatively 
little  ia  still  understood,  notwithstanding  the  fact  that  we  have  known 
of  them  for  centuries  and  that  these  diseases  are  constantly  appear- 
ing in  our  midst.  The  common  ailments  such  as  measles,  scariet 
fever,  whooping  cough,  and  influenza  are,  in  a  sense,  an  unknown 
field  of  exploration  about. which  as  yet  we  have  known  very  little. 
They  take  their  toll  of  deaths  annually,  and  without  knowledge  of 
their  cause  and  origin  we  have  no  effective  methods  of  control.  It 
may,  however,  be  safely  assumed  that  these,  too,  will  shortly  come 
to  be  diseases  as  readily  preventable  as  smallpox  and  typhoid  fever, 
yellow  fever  and  cholera.  Their  prevention  and  eradication  will 
become  the  routine  task  of  the  health  officer  and  the  sanitarian. 
When  their  incidence  and  recurrence  has  been  reduced — and  there  is 
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every  indication  that  they  can  be  reduced — ^human  life  will  be  mate- 
rially extended. 

There  is,  however,  another  group  of  diseases  which  requires  atten- 
tion if  prolongation  of  human  life  is  to  be  accomplished  to  an  even 
greater  extent  than  it  has  been  in  the  past.  Some  of  these  may  be 
transmissible  in  the  sense  that  they  are  of  bacterial  origin.  Others 
are  either  the  cause  or  result  of  certain  social  or  economic  influences 
which  still  prevail  in  practically  all  communities.  I  refer  to  the 
diseases  of  old  age  and  middle  life,  the  so-called  '' degenerative 
diseases/'  many  of  which  are  now  being  traced  back  to  illnesses 
which  occurred  in  childhood  or  early  adult  life.  Others  are  due  to 
conditions  existing  in  industry,  to  the  rapid  rate  at  which  life  must 
be  led  in  large  cities,  to  the  marked  changes  which  have  taken  place 
generally  in  our  industrial  development.  Others,  again,  are  either 
caused  by  or  are  the  result  of  ignorance  of  personal  hygiene,  inade- 
quate nursing,  bad  medical  practice,  insufficient  and  bad  housing 
conditions.  Poverty,  it  is  well  realized  to-day,  is  largely  due  to 
physical  breakdown  and  in  its  vicious  train  brings  other  diseases  of 
malnutrition,  overcrowding,  and  lack  of  vitality.  From  the  industrial 
standpoint,  we  know  that  there  are  industrial  poisons  and  that  there 
are  conditions  existing  in  factories,  mills,  mines,  and  stores  which 
create  their  own  industrial  hazards.  We  are  just  beginning  to  learn 
the  effects  of  overwork  and  fatigue  due  to  the  length  of  the  working 
day  and  the  intensity  of  labor.  Our  conceptions  regarding  nutrition 
and  diet  are  rapidly  becoming  revolutionized.  There  are  indica- 
tions that  malnutrition  is  found  even  in  the  children  of  the  well-to-do. 
Notwithstanding  the  intensive  campaign  which  has  been  carried  on 
in  the  reduction  of  infant  mortality,  hundreds  of  thousands  of  babies 
and  of  older  children  still  die  year  by  year — the  victims  of  prenatal 
and  hereditary  influences.  The  results  of  sex  excesses  transmitted 
to  progeny  still  play  a  tremendous  r61e  and  make  the  development  of 
eugenics  exceedingly  difficult.  We  still  know  comparatively  little 
about  the  influences  of  the  climatic  elements.  While  definite  statis- 
tical data  are  not  available,  it  is  apparent  that  with  an  increase  in 
unemployment  there  is  a  corresponding  increase  in  the  sickness  rate. 

Legislation  also  plays  a  part  in  producing  these  conditions.  Lack 
of  proper  safeguards  over  the  sale  of  narcotics,  stimulants,  and  drugs 
of  one  kind  or  another  and  inadequate  laws  for  the  protection  of 
child  life  all  play  their  part.  There  are  still  other  factors,  such  as 
the  lack  of  recreation  facilities,  lack  of  sleep,  lack  of  opportunities 
for  play  and  enjoyment,  lack  of  laws  forcing  ventilation,  ignorance  of 
proper  methods  of  cooking,  which  add  to  the  lengthy  category  of 
evil  conditions  militating  against  what  should  be  in  an  enlightened 
civilization  a  progressive  normal  tendency  toward  greater  length  of 
life. 
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It  is  important  to  note  here  one  of  the  marked  differences  between 
this  class  of  disease  and  the  so-called  transmissible  diseases.  With 
few  exceptions^  the  latter  group  manifest  themselves  in  epidemic 
form.  They  affect  not  merely  isolated  individuals  but  groups  of 
individuals.  Their  onset  is  sudden  and  the  effects  often  spectacular^ 
and  as  such  many  of  them  run  their  coiurse  very  rapidly.  The  other 
class  of  diseases  are  frequently  of  slow  and  insidious  development. 
They  affect  individuals  rather  than  groups.  They  become  known 
frequently  only  when  they  have  been  well  developed  and  when  they 
have  entered  the  so-called  chronic  stage.  It  is  for  this  reason  that 
the  problem  of  control  of  this  class  of  diseases  means  an  entirely 
different  procedure  if  deaths  from  these  diseases  are  to  be  reduced  or 
prevented.  In  substance,  any  deliberate  attempt  on  a  comprehensive 
scale  to  lengthen  life  by  the  reduction  of  what  for  want  of  a  better 
term  I  must  call  the  nontransmissible  diseases  will  require  the  elab- 
oration of  a  technique  which  as  yet  has  been  developed  to  a  compara- 
tively slight  extent,  but  which,  if  results  are  to  be  obtained,  must  be 
universal  in  its  application. 

I  have  stated  above  that  many  of  these  diseases  are  discovered 
only  when  they  have  reached  the  chronic  stage.  In  fact,  many  of 
them  are  found  only  when  the  possibilities  of  cure  have  disappeared  and 
the  patients,  after  long  series  of  suffering  and  disability,  eventually  die. 
We  shall  accomplish  nothing  with  this  class  of  diseases  imtil  we  learn, 
as  a  common  and  general  practice,  how  to  discover  these  diseases  at 
their  very  inception  and  when  they  are  still  amenable  to  treatment. 
We  must  incorporate  in  our  health  procedure  the  business  principle 
of  periodic  inventory  of  stock  and  machinery.  Flywheels,  boilers, 
engines  are  constantly  being  watched  and  examined  to  ascertain 
whether  they  are  in  good  running  order,  so  that  accidents  and  shut- 
downs due  to  impairment  may  be  avoided.  No  sensible  automobile 
owner  to-day  runs  his  car  continually  without  overhauling.  For 
his  own  safety  he  sees  to  it  that  the  bearings  and  cylinders,  the  pumps 
and  the  gears,  are  gone  over  by  competent  machinists  to  see  that 
they  are  in  good  condition.  This  practice  is  almost  imiversal,  and 
where  it  is  not  applied  breakdowns  and  accidents  occur.  The  same 
principle  must  be  applied  in  the  same  universal  manner  to  our  human 
machinery. 

No  further  evidence  is  needed  to-day  to  prove  the  need  of  such 
periodic  physical  examinations.  The  draft  examination  during  the 
war  indicated  in  an  alarming  and  startling  fashion  the  large  number 
of  young  men  of  working  age  suffering  from  some  type  or  other  of 
physical  impairment.  The  same  results  could  be  shown  in  a  number 
of  industries  which  realized  the  need  and  value  of  such  periodic 
examination  in  order  to  increase  efficiency  in  their  work  people.  Of 
1;000  employees  of  the  Metropolitan  Life  Insurance  Co.  who  were 
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given  careful  medical  examination,  245  showed  defects  in  heart, 
longs,  and  kidney.  A  recent  examination  of  100  postal  employees, 
all  of  whom  were  at  work  at  the  time  of  the  examination,  shows  that 
12  of  them  were  suffering  from  serious  physical  impairments,  which 
were  disabling  until  treated,  and  which  required  immediate  medical 
or  surgical  attention;  53  showed  advanced  phjrsical  defects  or  impair- 
ments requiring  systematic  medical  or  surgical  supervision  and 
treatment;  33  showed  moderable  physical  defects  or  impairments 
requiring  medical  supervision  and  treatment  as  well  as  hygienic  cor- 
rection, although  the  impairments  were  not  necessarily  disabling; 
and  5  showed  moderate  defects  or  impairments  requiring  hygienic 
correction  or  minor  medical,  surgical,  or  dental  treatment  which  were 
not  necessarily  disabling.  Not  one  of  the  100  examined  were  free 
from  some  slight  physical  defect  or  impairment.  Illustrations  of 
this  kind  could  be  multiplied  in  the  experience  of  other  industries  and 
will  show  conclusively  what  must  be  the  method  of  the  future  if  we 
are  to  reduce  this  type  of  morbidity  and  its  resulting  mortality. 

I  have  referred  above  to  the  experience  of  the  Metropolitan  life 
Insurance  Co.  with  its  employees.  Out  of  every  thousand  examined 
245  show  marked  defects  of  heart,  lungs,  and  kidney.  The  group 
was  placed  tmder  cibmpetent  medical  direction  and  advice.  At  the 
end  of  the  year  they  were  reexamined.  It  was  found  that  53  per  cent 
of  the  impairments  had  practically  disappeared.  Nor  is  this  expe- 
rience uniisual. 

A  study  of  a  comparatively  large  group  of  policyholders  who  had 
been  medically  examined,  subsequently  advised  regarding  personal 
hygiene,  mode  of  living,  diet,  etc.,  indicated  most  clearly  a  vast 
improvement  in  the  mortality  of  this  group  over  others  who  had  not 
been  examined  and  advised.  There  was  a  net  saving  of  28  per  cent 
in  the  mortality  of  this  group  in  a  period  of  five  years. 

I  believe  there  can  be  no  question  to-day  that  if  this  practice  could 
be  imiversally  extended,  if  periodic  health  examination  could  be  made 
a  matter  of  common  practice,  and  if  it  could  be  extended  to  the 
whole  community  and  not  merely  to  particular  groups,  we  should 
find  in  a  comparatively  short  time  that  the  mortality  of  these  diseases 
could  be  materially  reduced. 

As  an  example  of  what  can  be  done  along  community  lines  the 
Framingham  demonstration  is  typical.  I  have  stated  above  that 
in  the  registration  area  the  decline  in  tuberculosis  mortality  for  the 
10  years  1910  to  1920  was  27.9  per  cent.  In  the  decade  prior  to  1917 
the  tuberculosis  mortality  in  Framingham  averaged  120  per  hundred 
thousand.  In  the  year  1921  the  mortality  from  this  disease  was  40 
per  hundred  thousand,  or  a  reduction  of  66.7  per  cent.  Incidentally, 
there  were  marked  reductions  in  the  general  mortality  and  in  infant 
mortality.    I  am  convinced  that  these  improvements  are  largely  due 
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to  the  fact  that  during  the  demonstration  nearly  two-thirds  of  the 
population  was  physically  examined.  Many  cases  of  disease  were 
found  which  had  previously  been  unknown.  This  was  particularly 
true  of  tuberculosis.  So  far  as  it  was  possible,  all  of  these  individuate 
were  advised  and  directed  and  instructed  in  matters  of  personal 
hygiene  and  correct  methods  of  living.  The  results  speak  for  them* 
selves.  • 

The  point  at  issue  is  not  whether  periodic  medical  examination 
shall  become  universal  or  whether  further  data  are  needed  to  prove 
its  value.  The  data  already  available  and  the  results  which  have 
been  obtained  through  such  periodic  health  inventory  and  advice  need 
no  further  elaboration.  We  are  concerned  now  with  the  next  step  in 
procedure:  What  will  be  the  practice  of  the  future  t  Will  it  become 
the  function  of  the  community  through  its  constituted  health  officials 
to  offer  such  examinations  ?  May  we  look  forward  to  the  time  when 
such  examinations  will  be  available  to  the  entire  population  in  the 
same  manner  as  we  are  now  offering  public-school  education  to  our 
children?  The  city  of  New  York  is  now  spending  upward  of 
S35,000,000  per  annum  to  educate  its  citizens.  How  much  will  this 
city  or  other  cities  be  willing  to  spend  so  that  coming  citizens  shall  be 
not  only  mentally  but  physically  sound  and  physicaUy  efficient  I  If 
this  is  to  be  a  community  problem,  can  they  be  taught  that  no  wiser 
investment  can  be  made  than  for  such  periodic  inventory  of  the  citi- 
zens of  all  ages  ? 

If  for  the  present  this  is  not  a  community  problem,  will  it  be  the 
problem,  of  industry  ?  Can  the  employer  of  labor  be  taught  that 
efficiency  and  good  health  go  hand  in  hand  ?  Can' he  be  made  to  see 
that  from  the  standpoint  of  production  poor  health  in  an  employee 
means  financial  loss  to  both  the  employee  and  to  himself?  Can  he 
be  made  to  understand  that  if  the  slogan  of  the  modem  industrialist, 
''  100  per  cent  efficiency,"  is  to  be  accomplished,  the  men  and  women 
working  for  him  can  not  be  below  par  physically  ?  Can  he  be  made 
to  see  that  physical  examination  of  employees  is  as  directly  a  charge 
upon  industry  as  the  safeguarding  and  care  of  his  other  machinery  ? 

Or,  lastly,  shall  such  periodic  medical  inventory  be  left  to  indi- 
vidual initiative?  If  such  is  to  be  the  development  of  the  imme- 
diate futiure,  it  will  entail  a  change  in  medical  practice  to  enable  the 
individual  to  obtain  adequate  and  competent  medical  examinations 
at  a  cost  commensurate  with  earnings.  This  may  involve  a  reoi^an- 
ization  and  readjustment  of  present  medical  practice.  The  limita- 
tions of  this  paper  will  not  permit  a  more  detailed  discussion  of  this 
important  matter  at  this  time. 

Whichever  method  may  be  finally  developed  to  bring  about  uni- 
versal health  examinations,  certain  conditions  are  prerequisite.  Of 
these  probably  the  most  important  is  the  well-educated  and  thor- 


38 

oughly  trained  health  officer.  It  is  he  who  must  bring  the  lesson  of 
public  and  private  hygiene  and  sanitation  to  every  member  of  his 
community.  He  must  be  the  guiding  spirit  in  developing  a  realiza- 
tion of  the  need  and  value  of  periodic  health  inventory.  Secondly, 
it  will  mean  the  training  of  medical  men  in  the  facts  of  preventive 
medicine.  The  physician  of  the  new  era  will  not  only  treat  and  cure 
disease  but  will  greatly  stress  its  prevention.  Finally,  there  will  be 
the  education  of  the  public  itself.  Without  the  heartfelt  cooperation 
of  the  public,  progress  will  be  impossible.  The  public  school  must  be 
the  great  health  educator.  Lessons  in  health  must  begin  in  child- 
hood. The  value  of  periodic  health  examinations  must  be  ingrained 
in  the  child  at  the  earliest  moment.  If  we  can  combine  the  efforts 
of  the  trained  and  enlightened  health  official,  the  trained  physician 
with  a  conception  of  the  preventive  side  of  medicine,  and  the 
intelligent,  educated  citizen  for  a  common  end,  all  understanding  the 
value  of  discovering  disease  in  its  incipiency  through  careful,  exhaus- 
tive, and  scientific  examination,  we  shall  have  taken  the  next  gFeat 
step  in  the  lengthening  of  human  life. 

PHYSICAL  EDUCATION. 

Dr.  Jesse  F.  WnJXAMa,  Aisoeiate  Profeuor,  Phytieal  Education,  Teachers'  College^  Columbia  Urtwerwitg, 

Only  recently  has  physical  education  been  considered  as  an  aspect 
of  public  health.  The  years  have  given  little  encouragement  to  the 
ideas  brought  to  this  country  by  Lieber,  Beck,  and  Posse,  and  only 
varying  favor  to  the  pleadings  of  Sargent,  Gulick,  and  Wood.  But 
following  the  memorable  date  of  1914,  and  in  particular  since  the 
revelations  of  the  selective  service  act  of  1917,  physical  education  has 
been  viewed  in  the  light  of  national  needs.  As  typical  of  the  newer 
point  of  view  comes  the  report  of  the  commission  for  the  study  of 
secondary  education  in  which  health  and  physical  education  are 
ranked  first  in  a  statement  of  ''cardinal  principles."  The  presence 
of  the  topic  on  a  program  for  public-health  specialists  indicates  a  new 
emphasis  in  public  health  on  physical  education. 

The  importance  of  physical  education  to  public-health  specialists 
and  to  all  educators  is  founded  directly  on  five  striking  facts  of  human 
biologic  and  social  development.  In  the  first  place  men  and  women 
to-day  share  in  the  biologic  inheritance  of  the  race.  Primitive  man 
in  the  primordial  mud  and  his  successors,  whether  as  arboreal  or 
ground  creatures,  marked  out  for  us  for  all  time  the  physical  and 
organic  bases  of  life.  The  development  of  the  muscular  system  and 
the  subsequent  rise  and  elaboration  of  the  vital  systems  of  the  body 
determined  the  fundamental  importance  of  physical  activities  for  the 
individual.  Modern  civilization,  shaped  by  economic  needs,  by 
artificial  selection,  tends  to  ignore  the  biologic  story.  The  increase 
in  functional  nervous  diseases,  the  disorders  of  the  mind  and  per- 
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sonality,  the  increase  in  the  chronic  degenerative  diseases  of  middle 
life  propound  serious  questions  for  our  civilization. 

Secondly^  the  importance  of  physical  education  in  the  United 
States  is  to  be  seen  in  the  history  of  our  industrial  development  since 
the  Civil  War.  The  growth  oT  industrialism  and  the  factory  system, 
the  stripping  of  the  home  of  occupations  and  activities,  the  segre- 
gating in  shops,  stores,  and  industrial  plants  of  thousands  who  guide 
machinery  with  a  mmimum  of  physical  effort,  present  not  only  prob- 
lems for  capital  and  labor  but  also  problems  in  man's  social  develop- 
ment. 

In  the  third  place,  the  swing  of  the  population  from  rural  to  urban 
districts  constricts  greatly  the  range  and  character  of  life.  In  1800 
only  3.9  per  cent  and  in  1840  only  8.5  per  cent  of  the  total  population 
lived  in  cities  of  over  8,000  inhabitants,  as  compared  with  35  per  cent 
in  1910  and  over  50  per  cent  in  1920.  This  swing  to  the  city  has  been 
accompanied  by  increases  in  the  number  of  women  and  children 
engaged  in  industrial  occupations. 

In  the  fourth  place,  recent  world-wide  events  give  predilection  to 
the  belief  that  nationalism  rather  than  internationalism  will  be  the 
controlling  policy  of  nations  in  international  commitments.  The 
reaction  from  the  World  War  and  its  sequelae  have  emphasized 
nationalistic  aims  and  have  cemented  nationalistic  programs. 

And,  finally,  physical  education,  concerned  as  it  is  with  activities 
of  the  child  in  which  primitive  impulses  and  desires  are  expressed, 
will  remain  the  principal  means  for  moral  education  of  the  young  of 
the  race.  This  is  placed  last  in  the  group  because  of  its  importance. 
We  may  well  consider  that,  after  all,  health,  vitality,  and  national 
vigor  are  to  be  judged  very  largely  by  the  uses  to  which  they  are 
dedicated.  Moral  education  rests  upon  these  immemorial  racial 
activities  and  their  expressions,  and  physical  education  forms  the 
chief  means  by  which  such  expressions  may  be  guided  to  social  ends. 

Now, ^physical  education  has,  hitherto,  not  enjoyed  any  wide 
recognition,  that  was  based  upon  its  possibilities.  Most  programs 
for  physical  education  in  the  school,  college,  or  community  are 
moderately  antiseptic.  Most  of  the  efforts  are  combative  and  anti- 
dotal. Only  occasionally  is  there  set  up  a  program  that  views  physical 
education  as  a  positive  measure,  and  all  too  often  is  its  value  cir- 
oumscribed  by  the  conception  of  it  as  a  corrective  measure.  The 
effort  to  use  physical  education  as  a  corrective  of  bad  schoolroom 
conditions  is  similar  to  the  tendency  to  substitute  belts  for  muscles, 
arch  supports  for  ligaments.  Contrariwise,  we  should  think  of  physi- 
cal education  as  an  organization  of  activities  to  provide  for  children 
all  that  is  needed  for  adequate  biologic  growth  and  development, 
and  for  necessary  and  acceptable  moral  education,  and  for  adults 
maintenance  of  maximum  efficiency. 
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I  take  it  that  public  health  is  interested  in  physica)  education 
because  of  its  health  implications.  Physical  education  has  health, 
values  and  possible  contributions  to  healtii.  But  public  health  ought 
to  see  in  physical  education  something  more  than  the  physiological 
results  of  exercise.  Physical  education  bears  the  same  relation  to 
public  health  that  it  does  to  education  in  general.  Public  health  is 
concerned  with  certain  definite  concrete  responsibilities  even  as  edu- 
cation is,  but  both  are  or  should  be  vitally  interested  in  the  larger 
aspects  of  life  in  which  the  finest  and  best  types  of  citizenship  are  the 
larger  goals. 

It  is  difficult  to  conceive  of  public  health  as  interested  only  in  disease 
prevention.  The  tremendous  success  of  the  efforts  to  control  infant 
mortality  and  to  decrease  the  toll  of  communicable  disease  is  a  handi- 
cap when  the  losses  of  vitality  and  early  adult  deaths  are  considered. 
The  increase  in  the  cardio-vascular-renal  diseases,  where  their 
etiology  is  not  parasitic  or  bacterial,  indicates  the  necessity  for  view- 
ing the  problem  as  one  of  adjustment  to  the  conditions  of  modem 
civilization,  as  one  of  high  personal  standards  of  living,  as  one  essen- 
tially of  education,  hygiene,  and  physical  education  in  which  knowl- 
edges, habits,  attitudes,  appreciations,  and  ideals  are  to  be  our  chief 
reliance. 

It  would  appear,  therefore,  tJxat  public  health  may  well  consider 
how  it  can  best  serve  in  shaping  a  modem  and  dynamic  view  of  health. 
Such  a  view  must,  so  it  seems,  not  hold  physical  education  as  a  sup- 
plementary means  to  be  employed  as  a  corrective  of  life  but  as  a 
fundamental  scheme  of  physical  activities  for  all,  directed  in  accord- 
ance with  the  biologic,  social,  and  human  needs  of  boys  and  girls  and 
men  and  women  everywhere. 

It  would  appear  also  that  the  public-health  movement  must  view 
health  as  something  more  than  freedom  from  disease.  Health  as 
freedom  from  disease  is  a  standard  of  mediocrity.  Health  ought  to 
be  given  a  social  interpretation.  In  fact  all  the  special  and  technical 
procedin*es  aiming  at  the  welfare  of  the  group  need  a  social  interpre- 
tation. With  agreement  on  this  point  there  will  come  new  emphasis 
in  our  professional  coiu^es  on  health  and  hygiene.  Technical  sanitary 
instruction  and  disease  control  must  be  presented,  of  course,  but 
hygiene  as  taught  in  our  medical  schools  will  be  changed.  Sterile 
sanitation  and  toothbrush  hygiene  will  be  interpreted  in  the  light  of 
national  and  individual  needs,  national  and  individual  responsibilities. 

The  problem  of  proper  emphasis  is  largely  a  problem  of  instruction 
and  instructors.  The  traditional  gymnast  with  his  training  all  in  his 
heels  and  none  in  his  head  has  usually  failed  to  sense  the  problem. 
The  need  for  adequately  trained  leaders  of  physical  education  is  very 
great.     These  leaders  must  know  education,  and  just  because  most 
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of  the  possible  health  work  is  done  with  school  children  in  the  school, 
it  foUows  that  public-health  leaders  must  know  education. 

The  tendency  in  educational  administration  to-day  is  to  consolidate 
in  one  department  the  activities  of  physical  education,  health  instruct 
tion,  and  medical  inspection  or  supervision.  Most  school  systems 
have,  or -seek  to  have,  as  the  head  of  such  work,  a  physical  education 
specialist  who  is  also  a  physician.  The  number  of  men  so  trained  is 
very  small.  A  present  favorable  tendency  is  to  select  as  the  adminis- 
trative officer  of  such  a  consoUdated  department  a  man  who  knows 
education,  physical  education,  and  the  problems  of  health.  Men 
with  a  Ph.  D.  degree  and  adequately  trained  would  be  acceptable. 
Such  organization  would  require  that  the  medical  supervision,  as  one 
phase  of  the  general  program,  would  be  in  charge  of  a  physician,  as 
chief  medical  inspector. 

Such  organization  of  educational  administration  would  center  in 
the  board  of  education  the  responsibility  for  the  health  and  physical 
development  of  boys  and  girls.  In  some  places  this  is  not  done.  In 
some  places  the  school  looks  after  the  child's  mind,  the  board  of 
health  looks  after  the  child's  health,  and  the  park  department  looks 
after  the  child's  play.  This  was  logical  enough  when  psychology 
and  philosophy  viewed  the  mind  and  body  as  separate  entities.  But 
the  present  general  understanding  that  the  child  is  a  unity,  that 
mind  and  body  are  one,  renders  such  division  of  responsibility  as 
absurd  as  the  reported  plan  in  the  Federal  Government  where  one 
department  of  the  Government  looks  after  the  black  bear  and  another 
department  is  responsible  for  the  brown  bear  in  our  national  parks. 

Schools  of  public  health  could  help  tremendously  in  this  problem 
of  child  health  and  child  development  by  providing  a  training  that 
would  prepare  men  to  head  up  such  consolidated  departments  in 
our  city  school  systems.  Such  schools  would  need  to  provide 
adequate  instruction  in  the  philosophy,  sociology,  and  psychology 
of  education,  the  history,  aims,  and  scope  of  physical  education 
with  reference  to  modem  developments  and  tendencies,  and  the 
means  and  methods  of  health  instruction.  The  health  problem  in 
the  child  would  be  viewed  as  something  immensely  greater  than 
transmissible  disease  prevention.  Statistics  show  that  not  more 
than  4  per  cent  of  children  are  excluded  from  school  per  year.  On 
the  other  hand,  from  60  to  70  per  cent  of  children  suffer  from  non- 
contagious defects  that  are  severe  handicaps  not  only  for  education 
but  also  for  life.  Such  a  course  for  doctors  of  public  health  would 
include  in  addition  to  the  fundamentals  in  the  sciences,  instruction 
in  educational  hygiene,  the  hygiene  of  instruction,  and  the  hygiene 
of  childhood.  Organic  development,  growth  handicaps  and  hazards, 
factors  influencing  normal  growth,  and  modem  movements  to  pro- 
mote child  welfare  would  be  imderstood.    And,  finally,  we  should 
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hope  that  through  it  all  there  would  be  presented  such  a  vision  of 
human  possibilities  that  health  would  come  to  be  thought  of  in 
terms  of  service  and  worth-while  work  for  the  world.  To  suggest 
to  you  who  know  the  public  health  field  the  larger  possibilities  of 
your  work  is,  I  know,  to  stimulate  your  thought,  for  your  attitude 
has  always  been  social  and  your  password  service. 

INDUSTBIAL  HYGIENB. 

Dr.  Otto  P.  Gbier,  Director f  Emplopees'  Service  Department ^  Ciruinnati  MUUng  Maekiiu  Cb. 

I  have  enjoyed  this  discussion  very  much  and  I  thank  the  men 
who  have  preceded  me,  particularly  Doctor  White  and  Doctor 
Green,  and  also  Doctor  Frankel,  because  they  have  partly  told  my 
story.  They  have  emphasized  in  no  uncertain  way  that  what  we 
must  have  in  public  health  work  is  the  machinery  by  which  we  may 
carry  out  the  particular  details  of  the  practical  application  of  pre- 
ventive and  curative  medicine. 

We  must  know  that  1,170  lone  health  officers  of  this  country  can 
not  effectively  struggle  with  the  problem  of  110,000,000  people. 
After  all,  it  is  the  average  health  officer,  the  average  medical  man, 
who  must  finally  carry  to  the  individual  110,000,000  people  lessons 
of  preventive  medicine,  periodic  examinations,  and  so  on.  In 
speaking  for  industrial  medicine,  I  believe  that  we  have  here  a 
piece  of  machinery  that  offers  great  opportxmities  for  the  average 
doctor.  The  doctor  in  the  field  of  industrial  medicine  has  to  cope 
with  the  problem  of  preventive  medicine,  periodic  physical  exam- 
ination, and  the  other  things  we  have  heard  about  this  morning 
which  would  bring  about  greater  efficiency  and  a  higher  standard  of 
living,  thinking,  and  work. 

May  I  say  just  this  other  word.  I  want  to  warn  you  men  who  have 
to  plan  these  programs  for  the  country  to  be  careful  not  to  plan 
in  terms  of  the  large  city.  After  all,  it  is  the  small  city  that  is  your 
problem.  The  large  cities  plan  for  themselves.  They  have  the 
means  and  the  brains  to  work  out  their  own  problems.  So  in  plan- 
ning a  public  health  program,  it  seems  to  me,  that  we  must  adjust 
oiu^elves  to  the  work  of  the  small  city,  and  perhaps  the  larger  units 
therein. 

I  have  lost  courage  several  times  in  the  last  few  years  ili  trying  to 
emphasize  and  bring  to  the  attention  of  the  social  engineers  of  this 
country  the  question  of  the  value  of  industrial  medicine.  But 
recently  I  have  taken  courage  from  just  one  experience.  On  the 
way  here  I  saw  a  former  assistant  of  mine  and  he  told  me  in  the 
five  minutes  that  we  were  together  things  that  may  be  of  interest 
to  you.  In  an  industrial  plant  where  there  are  2,000  men  and 
women,  equally  divided,  and  where  no  industrial  medicine  had  been 
carried  on,  excepting  that  of  an  industrial  nurse,  almost  on  the 
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first  day  of  his  work  116  cases  voluntarilj  presented  themselves  for 
attention.  He  foimd  4  cases  of  tuberculosis,  2  sinus  infections,  and 
a  series  of  other  focal  infections — all  on  one  day — ^besides  the  usual 
kind  of  cases  that  appear  in  an  industrial  dispensary.  I  believe 
that  in  an  average  good  industrial  clinic  they  see  from  4  to  6  or  7 
per  cent  of  the  employees  in  one  day.  Of  course,  no  such  thing 
occurs  in  private  practice. 

With  the  above  day's  work  in  mind  we  may  agree  with  the  fol- 
lowing definition:  Industrial  medicine  is  the  knowledge  of  medicine^ 
surgery,  personal  hygiene,  sanitation,  and  safety,  as  well  as  the 
economics  and  psychology  of  business  management  daily  and  inten- 
sively applied  to  groups,  for  the  purpose  of  preventing  and  shorten- 
ing disabilities  due  to  illness  and  accidents,  of  adjusting  imhealthful 
working  and  living  conditions,  of  correcting  imhealt^y  attitudes 
toward  the  job,  thereby  increasing  individual  efficiency,  mass  pro- 
duction, and  contentment.  Doctor  Quimby,  at  Watertown,  has 
reduced  the  average  number  of  days  of  sickness  from  nine  to  three. 

If  periodic  physical  examinations,  daily  supervision  of  workers 
and  working  conditions,  if  early  diagnosis  of  disease  contribute 
anything  to  public  health,  to  the  clearing  up  of  physical  defects 
and  inducing  hygienic  living,  then  the  training  of  industrial  physicians 
becomes  a  vital  part  of  any  economic  health  program  and  should 
be  reflected  in  the  education  imparted  to  the  modern  health  officer. 

In  support  of  this  idea  I  would  present  the  following  statements 
which  seem  to  be  more  or  less  axiomatic: 

First.  We  are  living  in  an  industrial  coimtry,  in  the  era  of  ''The 
Iron  Man,"  with  the  resulting  problems  of  health  and  physical 
efficiency. 

Second.  The  industrial  physician  is  the  humanitarian  answer  of 
medicine  to  the  health  needs  of  all  groups  in  this  era. 

Third.  A  physician  devoting  his  whole  time  to  the  health  problems 
of  industry  will  deliver  more  units  of  useful  surgery,  of  diagnosis ,. 
of  curative  care,  of  preventive  medicine,  of  educational  hygiene 
both  collective  and  individual,  than  can  possibly  occur  in  the  pri- 
vate individualistic  practice. 

Fourth.  Placing  a  physician  in  industry,  in  stores,  banks,  etc.,. 
makes  health  a  part  of  the  workaday  life — adds  it  to  the  cost  of 
doing  business — puts  health  matters  on  a  business  basis. 

Fifth.  Consultation  for  diagnosis  is  encouraged  by  the  industrial 
physician  to  a  greater  degree  than  by  the  practitioner  because  the 
industrial  physician's  failures  stare  him  in  the  face  daily;  his  uncured 
cases  are  advertised  to  all  of  the  group,  including  the  management. 

Sixth.  The  industrial  physician  sees  the  human  machine  under  a 
load  test.  He  sees  it  gradually  get  out  of  alignment  and  makes 
repairs  before  a  complete  breakdown  occurs.    Before  and  after  aa 
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illness  he  adjusts  the  load  to  the  ability  of  the  weakened  human 
machine. 

Seventh.  In  the  supervising  of  as  few  as  5  per  cent  of  those  gam- 
fully  employed  the  industrial  physician  perhaps  makes  more  physical 
examinations  per  year  where  no  illness  is  involved  than  are  made  on 
the  other  95  per  cent  of  the  workers.  (Less  than  3  per  cent  of  the 
policyholders  of  the  Metropolitan  availed  themselves  of  the  free 
periodic  examinations  offered  to  them.  Those  that  did  accept 
showed  67  per  cent  reduction  in  mortality.) 

Eighth.  Teaching  the  breadwinner  the  worthwhileness  of  personal 
hygiene,  prompt  attention  to  minor  injury  and  illness  and  the  value 
of  physical  examinations,  means  that  more  money  will  be  cheerfully 
spent  on  these  same  facilities  for  the  members  of  the  family  for  whom 
he  or  she  provides. 

Ninth.  In  case  of  preventable  illness  or  accident  under  a  system 
of  industrial  medicine  the  worker  blames  himself  for  the  loss  of  wages 
and  knows  his  employer  is  being  robbed  of  production.  In  the  other 
case,  he  usually  curses  his  ''bad  luck''  and  feels  that  the  physician 
in  private  practice  is  fattening  on  his  God-sent  misfortunes. 

Tenth.  Industrial  medicine  is  one  of  the  safe,  sane  stop-gaps  be- 
tween whatever  is  unsatisfactory  in  the  present  system  of  medicine 
and  that  much  heralded  socialized  medicine.  It  supplies  the  eco- 
nomical advantages  of  the  organized  treatment  of  large  groups,  but 
preserves  the  real  values  of  the  individualistic  competitive  system. 
Our  statecraft  is  of  such  low  grade  that  we  should  desist  from  over- 
loading our  ship  of  state  until  the  present  political  leaks  are  stopped. 

Eleventh.  Industrial  medicine  now  supervising  perhaps  4,000,000 
workers  and  employing  the  part  or  whole  time  of  possibly  2,000 
physicians  has  developed  in  spite  of  the  indifference  of  our  medical 
leaders  toward  this  specialty  and  has  attracted  many  good  men 
despite  the  patronizing  attitude  of  the  profession  at  large.  It  has 
auoceeded  in  the  face  of  this  opposition  because  it  is  economically 
and  socially  sound. 

Twelfth.  The  sanitarian  should  be  the  strongest  proponent  of  the 
extension  of  industrial  medicine,  which  is  applying  preventive  medi- 
cine, collective  and  individual,  in  its  most  intense  form — compelling 
periodic  physical  examination  and  demonstrating  the  value  of  the 
prompt  seeking  of  medical  attention  and  early  diagnosis.  Sanitation 
and  the  detection  of  contagious  diseases  and  of  sources  of  occupational 
disease  add  further  argimient  to  the  value  of  the  industrial  physi- 
cian's work,  to  say  nothing  of  his  ability  to  furnish  reliable  morbidity 
statistics  covering  large  groups. 

Thirteenth.  If  mortality  and  morbidity  are  to  be  reduced  to  the 
minimimi  it  must  be  through  the  more  direct  appeal  to  individual^; 
to  observe  the  laws  of  personal  hygiene,  to  avoid  quacks  and  nos- 
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truiDS;  and  to  seek  the  physician's  aid  early  If  such  interest  be 
placed  on  an  economic  basis,  as  in  industry,  this  program  will  be 
definitely  accelerated. 

In  closing,  we  must,  as  I  have  said,  be  careful  that  in  planning  for 
the  education  of  the  public  health  o£Blcer  that  we  do  not  think  too 
much  in  terms  of  the  needs  of  large  cities.  Our  purpose  to-day  is  to 
lengthen  the  span  of  life  by  assming  positive  health,  increased  bodily 
and  mental  vigor,  so  as  to  increase  the  pleasure  of  work.  We  must 
improve  the  environment  of  work  and  of  living  from  the  physical  and 
mental  point  of  view.  To  increase  the  comforts  and  conveniences  of 
the  average  man  we  must  increase  production,  for,  after  all,  society 
greatly  depends  on  those  who  work  with  their  h^ds.  Here  we  find 
the  greatest  neglect.  Therefore  to  raise  the  general  standard  of  liv- 
ing we  must  apply  our  energies  and  life  conservation  to  these  groups 
whom  we  will  find  most  ready  to  accept  our  teachings.  This  instruc- 
tion can  best  be  given  during  the  working  hours,  when  the  minds  are 
most  impressionable. 

Interest  in  personal  hygiene  begins  with  the  revelations  of  the 
physical  examination.  Gunshot  prescriptions  in  personal  hygiene, 
fired  at  the  mass  of  people,  do  not  hit  the  target.  The  science  of 
right  living  follows  knowledge  of  the  needs  of  the  individual  discov- 
ered by  physical  examinations  and  not  by  mind  readings.  The  indus- 
trial dispensary,  with  its  physical  examinations  and  opportunities  for 
daily  follow  up,  with  its  accessibility  to  the  patient  for  minor  ills  and 
complaints,  is  perhaps  the  only  machinery  to-day  that  determines 
the  extent  and  character  of  physical  defects  of  adult  groups  of  indi- 
viduals,'* and  which  also  is  ready  not  only  to  educate  but  actually 
care  for  those  physical  and  mental  needs,  or  to  see  to  it  that  the 
specialist  and  others  are  consulted. 

The  industrial  physician  is  the  coimtercurrent  against  intense 
specialism  inasmuch  as  he  enjoys  that  very  valuable  personal  rela- 
tionship of  the  general  practitioner  to  the  individual,  where  the  sense 
of  touch,  eye,  ear,  and  hand  combined  with  a  friendly  relationship 
with  the  individual,  a  knowledge  of  his  job,  and  an  ability  to  measure 
his  eflSciency  in  that  job,  to  know  his  mental  reaction  to  the  job. 
These  frequent  contacts  and  observations,  occurring  in  the  industrial 
dispensary,  do  more  perhaps  to  actually  bring  the  man  to  his  highest 
capacities  for  enjoyment  of  work  and  life  than  result  from  the  spas- 
modic attention,  the  shuttlecocking  from  specialist  to  specialist. 

If  every  public  health  officer,  every  professor  of  hygiene  and  pre- 
ventive medicine,  every  specialist,  every  surgeon,  would  spend  sev- 
eral days  a  year  in  a  good  industrial  clinic,  his  viewpoint  of  medicine 
as  a  whole  and  of  the  application  of  his  particular  specialty  to  the 
masses  would  change.    These  specialists  would  appreciate  that  the 
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prompt  education  of  a  large  group  of  industrial  physicians  would  be 
the  best  way  of  taking  the  pressure  off  the  public  health  officer^  at 
the  same  time  supplying  a  greater  nimiber  of  people  with  adequate 
medical  service.  All  phases  of  industrial  medicine  should  be  brought 
into  the  schools  of  public  health  so  as  to  give  the  student  a  slant  on 
workaday  life — to  see  preventive  medicine,  physical  examinations, 
and  curative  medicine  closely  combined. 

PUBUCHEALTH  EDUCATION. 

Dr.  C.  E.  SXAJBHOSB,  Vkairman  JHvition  of  AfUhnpoiion  and  Ptfcholon,  National  Reaeafdi  CommdL 

I  wonder  how  many  of  us  feel  well  qualified  to  go  into  the  job  of 
public-health  education  after  listening  to  this  morning's  program.  It 
is  particularly  gratifying  to  notice  the  distinct  trend  away  from  the 
material  attitude  and  from  the  attitude  of  formal  instruction,  and 
this  health  movement  carries  this  symptom  together  with  many  other 
movements  which  are  going  on  at  the  present  time.  What  has  been 
called  natural  evolution  for  the  determination  of  society  seems  to  be 
passing,  and  the  deUberate  voluntary  control  of  social  evolution  seems 
to  be  the  program  ahead  of  us  and  this  is  a  large  part  of  that  move- 
ment. It  is  particularly  gratifying  to  look  forward  not  only  to  the 
remedying  of  disease,  not  only  to  the  prevention  of  disease  in  those 
who  come  up  to  the  average  standard  of  to-day,  but  rather  to  human 
betterment.  In  my  State  of  Iowa  we  have  had  a  slogan  which  I  had 
the  pleasure  of  starting  in  more  than  one  community:  "Better  aver- 
age children  in  Iowa."  I  would  say,  "Better  average  men  and 
women"  should  be  our  slogan  in  health  education. 

Now,  I  have  formulated  a  very  brief  statement  from  the  point  of 
view  of  the  psychologist  as  to  what  can  be  done  to  help  the  educator 
to  organize  this  program. 

From  the  psychological  point  of  view  the  first  fimdamental  need  in 
the  organization  of  health  education  is  a  job  analysis,  i.  e.,  a  critical 
and  constructive  inventory  of  the  situation  showing,  in  profile,  the 
various  aspects  of  man  toward  which  health  education  should  be 
directed  and  the  means  at  our  disposal. 

This  inventory  should  yield  a  classification  of  the  now  recognized 
objectives  of  health  education,  carefully  weighed  as  to  relative  promi- 
nence, and  should  fill  the  gaps  representing  neglected,  unrecognized, 
and  imknown  objectives  as  deduced  from  a  careful  survey  of  the 
sciences,  arts,  and  conditions  which  influence  the  health  of  man. 
Such  a  survey  would  throw  into  relief,  first,  a  classification  of  the 
health  acts  and  situations  to  be  reached;  second,  an  inventory  of  the 
motives,  means,  and  avenues  of  personal  appeal;  and,  third,  the 
environmental  approaches. 

A  good  beginning  in  the  first  direction  is  Dr.  McPhee  Campbell's 
chart  of  the  levels  at  which  mental  disorders  may  appear.     Such  a 
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scheme  should  be  extended  so  as  to  cover  in  a  skeletal  outline  all  the 
disorders  to  which  man  is  subject  and,  in  so  far  as  possible,  some  indi- 
cation of  the  interrelations  of  these.  This  is  within  the  province  of 
medicine;  but  the  problem  should  be  solved  with  reference  to  the 
needs  of  health  education,  and  thus  becomes  a  pedagogical  problem. 
Such  a  schedule  of  objectives  should  be  popularized  and  adapted  for 
all  levels  of  instruction  in  order  that  teachers  and  those  to  be  taught 
may  actually  acquire  a  clear  conception  of  our  objectives.  Such  a 
clarifying  of  the  objective  is  also  one  of  the  most  effective  means  of 
instruction  and  personal  guidance.     It  gives  orientation. 

Parallel  with  this  outline  of  objectives  should  be  the  outhne  of 
motives  and  means  of  influencing  men.  It  is  one  thing  to  teach  the 
laws  of  health;  it  is  quite  another  to  make  this  knowledge  mold  the 
emotions  and  impulses  and  pave  the  way  for  right  action.  The 
demand  is  not  so  much  for  knowledge  as  for  a  motivation  of  health 
activities. 

Parallel  with  these  two  reliefs  we  should  have  a  relief  of  the  means 
of  betterment  of  the  environment  in  the  interest  of  health.  This  is 
strategic  not  only  because  a  healthy  environment  is  essential  to  good 
health  but  pedagc^ically  because  nine-tenths  of  the  people  readily 
grow  enthusiastic  about  the  betterment  of  the  environment  where 
they  might  resent  suggestions  of  direct  self-betterment.  This 
approach  has  the  advantage  of  being  concrete,  tangible,  and  satis- 
fying. 

Give  us  a  job  analysis  showing  the  possible  approaches  for  the 

betterment  of  the  health,  not  only  in  sanitation  but  also  in  orderli- 
ness, comfort,  and  beauty,  and  we  shall  have  one  of  the  most  effec- 
tive approaches  to  the  health  betterment  of  man.  Indeed,  it  would 
be  an  interesting  experiment  to  determine  how  the  personal  health 
and  happiness  of  a  people  might  be  changed  by  a  cooperative  pro- 
gram of  civic  betterment  of  the  outward  conditions  of  health.  A  good 
example  of  this  is  the  campaign  against  infant  mortality  so  success- 
fully conducted  in  some  quarters.  Pedagogically  it  is  important  that 
this  environment  betterment  should  be  a  cooperative  affair,  arising 
so  far  as  possible  from  initiative  within  the  social  group  itself;  because 
it  is  only  in  participation  in  activities  of  this  kind  that  the  individual 
really  feels  himself  into  the  movement.  Federal,  State,  corporation, 
and  other  official  betterment  of  the  environment  often  fails  to  reach 
the  individual  and  even  fails  to  be  appreciated.  But  let  us  educate 
the  individual  to  initiative  and  give  the  social  group  of  the  community 
the  feeling  of  responsibility  and  the  joy  of  achievement,  and  the  indi- 
viduals will  identify  their  personal  lives  with  the  environmental 
improvement.  It  is  worth  while  for  the  sanitary  engineer  to  investi- 
gate this  principle  of  pedagogy;  and  the  educator  should  know  where 
to  begin  education;  namely,  by  teaching  the  people  to  do  these  out- 
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ward  things  for  themselves.  Pure-food  agitation  would  be  a  good 
example. 

In  the  second  place,  we  need  to  make  personnel  specifications  in 
health  education  somewhat  on  the  order  of  the  specifications  now  being 
formulated  in  the  United  States  Army  for  the  division  of  labor,  for 
determining  fitness  for  each  branch  of  service,  for  organizing  training 
for  each  unit,  and  for  integrating  the  various  branches  of  service. 

There  was  a  time  when  the  shoemaker  in  the  village  not  only  shod 
both  men  and  horses,  but  pulled  their  teeth  and  preached  in  the 
meeting  house.  As  industry  has  differentiated,  so  health  education 
must  be  organized  into  a  large  number  of  coordinated  specialties: 
each  with  a  knowledge  of  the  other;  each  respecting  and  profiting  by 
the  efforts  of  the  other;  each  the  exponent  of  its  most  highly  devel- 
oped science,  art,  or  skill;  and  this  must  be  done  in  the  spirit  of 
science  and  not  of  formaUty  and  officialdom. 

This  is  the  opportune  time  to  take  an  inventory  of  the  health  pro- 
mulgating agencies  of  our  day  and  thereby  secure  two  most  desirable 
things — the  division  of  labor,  and  cooperation. 

It  is  now  recognized  that  teaching  requires  professional  training. 
We  must  therefore  recognize  and  specify  professional  training  for  the 
teachers  of  health  education,  and  we  must  provide  for  the  specialized 
training  of  officers  for  the  direction  of  civic  health  betterment  through 
various  forms  of  sanitation,  and  other  health  promotion. 

We  need,  in  the  third  place,  a  critique  of  specific  methods  and 
means.  By  the  introduction  of  scientific  methods  of  analysis  and 
motivation  of  the  task  more  advance  has  taken  place  in  the  teaching 
of  reading,  spelling,  and  arithmetic  in  the  last  twenty-five  years  than 
in  the  previous  twenty-five  hundred  years.  The  more  complex  the 
object,  the  more  need  there  is  for  logical  designing  and  experimental 
evaluation  of  the  medium,  the  method  and  its  results. 

Recent  studies  in  the  field  of  motion-picture  films  in  sex  education 
show  the  enormous  complexity  of  the  situation  and  the  countless 
dangers  inherent.  Telling  a  child  not  to  do  a  thing  is  often  an  induce- 
ment for  him  to  do  it.  Exposing  the  horrors  of  a  situation  often 
stimulates  the  instinct  of  exploitation.  What  is  grateful  knowledge 
to  the  ignorant  person  may  be  an  insult  to  a  cultured  man.  Famil- 
iarity with  effects  tends  to  make  them  commonplace.  Intense  fear 
may  aggravate  nervous  disorders. 

At  present  we  do  not  know  whether,  on  the  whole,  the  films  now 
used  are  having  a  good  <^  bad  influence;  but  that  is  no  reason  for 
abandoning  them.  It  should  merely  stimulate  us  to  a  rigid  and 
constructive  experimental  procedure  in  the  adaptation  of  this  extra- 
ordinary avenue  of  appeal;  and  in  this  we  have  much  to  leam  from 
the  films  which  to-day  are  most  influential  in  corrupting  pubUc 
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health.  For  the  laws  for  learning  the  good  are  very  often  the  same 
as  the  laws  for  learning  evil. 

We  must  learn  especially  how  to  give  health  acts  a  setting  in  what 
to  the  young  in  particular  is  regarded  as  good  fellowship,  good  nature, 
propriety  from  the  point  of  view  of  the  group,  generosity,  bravery, 
courage,  competition,  and  reward.  We  must  use  the  leverage  of 
humor,  laughter,  scorn,  ridicule,  just  at  the  level  at  which  there  isa 
spontaneous  outbreak  of  the  person  appealed  to.  We  must  not 
forget  that  self-control  and  self-direction  can  not  be  taught  in  one 
lesson  nor  ten.  It  is  not  fair  to  expect  marked,  positive  good  from 
the  showing  of  one  film,  no  matter  how  impressive  or  instructive  it 
m.ay  be.  It  would  be  the  utmost  folly  to  depend  mainly  on  the 
counterattack  through  films.  We  must  motivate  the  source  of  cor- 
rupt films  not  only  by  judicious  censorship,  but  more  effectively  by 
soliciting  the  interested  cooperation  of  the  professional  entertainers 
in  the  promotion  of  the  health  program  for  the  pubhc.  We  already 
have  this  in  part,  and  by  organized,  sympathetic  effort  it  can  be 
extended  with  extraordinary  effect.  Film  to-day  is  a  most  effective 
teacher  because  it  is  not  regarded  as  teaching,  but  as  entertaining. 
It  deals  with  actual  life  in  the  concrete;  it  sets  the  tone  of  the  com« 
munity.  If  we  can  get  the  movie  audiences  to  laugh  and  weep  at  the 
right  thing,  we  shall  be  touching  the  sources  of  conduct. 

In  brief,  I  have  tried  to  point  out  that  in  the  interests  of  health 
education  we  should  have  a  thorough  clarifying  of  the  health 
objectives,  of  the  means  of  influencing  men  for  health,  and  of  the 
methods  of  working  through  the  environment.  The  organization  of 
health  activities,  shown  in  their  true  relations,  requires  personnel 
specification  for  division  of  labor,  for  determining  fitness,  for  organiz- 
ing training,  and  for  integrating  the  various  types  of  service.  The 
work  so  organized  will  then  proceed  through  systematic,  educational 
experiments,  testing  methods  and  means. 

Each  of  these  activities  in  human  engineering  requires  a  knowledge 
of  normal  human  nature.  This  fact  has  been  neglected  with  obvious 
results.  It  is  being  neglected  at  the  present  time  in  institutions 
whidi  train  health  ofi&cers.  I  therefore  enter  a  plea  for  the  recogni- 
tion of  training  of  health  educators  in  psychology  regarded  as  the 
science  of  human  behavior,  the  explanation  of  its  nature  and  laws, 
and  the  direction  of  its  forces. 

DISCUSSION. 

ChairmaTij  Dr,  William  H,  Welch: 

There  remains  some  time  for  discussion.  I  think  it  is  very  desir- 
able that  sevtral  here  in  the  audience  should  have  an  opportunity  to 
participate  in  the  discussion,  so  I  trust  that  those  who  are  assigned 
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for  the  discussion  will  not  take  more  than  five  minutes  apiece.  May 
I  volunteer  the  suggestion  that  I  trust  the  discussion  will  relate  very 
largely  to  the  problems  of  education^  training  for  health  officials, 
and,  of  course,  for  those  going  into  any  other  activities  in  the  health 
line.  The  subject  for  the  mommg  is  essentially  the  educational 
side  of  our  topic.  Doctor  Ravenel  will  open  the  discussion. 
Dr,  M,  P,  Ravenel: 

I  believe  we  all  will  agree  as  to  the  essential  truth  of  what  has 
been  said  in  the  admirable  presentations  to  which  we  have  just 
listened.  It  is,  however,  evident  that  it  would  be  a  very  wonderful 
man  who  could  acquire  expert  knowledge  of  so  many  different 
subjects,  especially  in  the  length  of  time  which  is  usually  allotted  to 
one's  education.  Should  such  an  one  be  found,  he  would  be  a  macro* 
cephalic  monster,  and  not  much  use  as  a  health  officer  It  must 
also  be  recognized  that  the  time  allotted  does  not  allow  of  any  full 
discussion  of  so  broad  a  field.  I  will,  therefore,  confine  myself  to  a 
few  practical  points. 

Admitting,  as  we  all  do,  the  essential  facts  which  have  been 
presented  to  us,  and  their  value  to  the  health  officer,  it  must  be 
remembered  that  what  we  need  is  a  practical  man — one  who  combines 
fundamental  knowledge  of  these  subjects  with  common  sense,  and 
the  ability  to  put  his  knowledge  into  effect.  The  health  officer  must 
be  a  man  who  is  fitted  to  translate  research  into  practice,  and  who 
can  carry  to  the  common  people,  in  language  which  they  can  under- 
stand, the  message  which  the  specialists  have  formulated. 

I  deprecate  the  multiplication  of  degrees.  For  practical  purposes, 
the  two  outstanding  ones  are  sufficient — certificate  or  master  of 
public  health  and  doctor  of  public  health.  What  we  need  is  a  degree 
which  will  certify  to  the  average  public  a  man's  qualifications  for 
the  position  of  health  officer,  and  will  guarantee  to  them  that  he 
has  pursued  courses  of  study  which  fit  him  to  be  the  guardian  of 
health  in  a  certain  community. 

I  would  lay  special  stress  on  the  personal  qualifications  of  those 
desiring  degrees  in  public  health.  Not  only  must  the  health  officer 
be  a  master  of  the  material  which  is  furnished  to  him  by  the  schools, 
but  he  must  have  personal  qualifications  which  will  enable  him  to 
be  a  leader  in  his  community;  a  teacher  not  only  of  the  pubUc  but 
of  the  medical  practitioner.  I  am  one  of  those  who  believe  that  the 
medical  degree  should  be  a  prerequisite  for  any  public-health  d^ee. 
In  the  future,  when  we  have  obtained  an  abundance  of  health 
officers  who  have  added  this  special  training  to  their  medical  degrees, 
it  may  be  advisable  to  allow  others  who  have  taken  certain  medical 
studies  to  take  also  the  doctorate  of  public  health,  ti  view  of  the 
condition  of  things  as  they  are  at  the  present  time,  a  medical  degree 
seems  to  me  to  be  necessary. 
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In  the  training  of  medical  men  and  health  officers,  too  much 
stress  has  been  laid  on  contagious  disease  and  its  prevention  and 
not  enough  on  good  health  and  general  fitness.  Even  the  terrible 
influenza  epidemic,  which  cost  so  much  in  money  and  in  the  lives 
of  those  who  would  doubtless  have  become  useful  and  even  great 
citizens,  has  not  left  any  scar  on  our  Nation  at  all  comparable  to 
some  other  diseases  which  bring  about  incompetence  and  dependency. 
It  is  the  cripple  who  is  a  drag  on  the  Nation  and  not  the  man  who  is 
gone.  We  have  in  the  past  spent  too  much  time  teaching  men 
physical  examinations  for  the  detection  of  disease  and  too  little  time 
in  teaching  such  examination  for  health. 

It  has  been  pointed  out  that  teaching  along  almost  all  lines  is  too 
far  removed  from  practical  application.  As  in  medicine,  so  in  public 
health,  it  takes  the  graduate  a  long  tune  to  find  himself  and  to  learn 
the  application  of  his  knowledge  to  practical  matters.  The  English 
system  of  training  medical  officers  of  health  obviates  this  to  a  cer- 
tain extent,  and  it  would  not  seem  difficult  to  devise  ways  in  this 
country  by  which  the  aspirant  for  the  position  of  health  officer  could 
be  farmed  out,  as  it  were,  to  learn  the  actual  practice  of  public  health 
work.  We  have,  in  our  Public  Health  Service,  the  largest  and  best 
trained  body  of  sanitarians  in  the  world,  engaged  in  public-health 
activities  of  every  sort.  Surely,  some  plan  can  be  found  by  which 
students  could  be  placed  in  different  divisions  of  this  service  for  prac- 
tical training. 

^  In  closing,  I  would  once  more  emphasize  the  importance  of  select- 
ing students.  I  could  wish  that  the  psychiatric  tests,  which  Doctor 
White  has  spoken  of,  could  be  applied  to  all  applicants  entering  schools 
of  public  health.  The  health  officer  should  be  fitted  to  his  job.  I 
would  exhort  the  bishops  and  other  officials  serving  in  the  Temple 
of  Medicine  to  apply  to  students  what  an  English  poet  advised  in 
regard  to  students  of  the  church:  ''Lay  not  careless  hands  on  skulls 
that  can  not  teach  and  will  not  learn.*' 
Dr,  WiOard  S.  Small: 

Doctor  Welch  has  limited  us  to  five  minutes  and  said  that  we 
should  discuss  some  matter  relevant  to  the  program.  It  would  be 
difficult  to  discuss  anything  not  relevant  to  the  program,  as  the 
universe  has  been  pretty  well  looked  over.  But  I  want  to  confide 
to  you  that  I  was  not  given  any  liberty  of  choice;  I  was  told  to 
discuss  the  last  topic  just  presented  by  Doctor  Seashore.  In  doing 
this,  I  must  adopt,  because  of  the  time  limits,  the  dangerous  ex- 
pedient of  making  unqualified  statements  when  every  statement 
should  be  qualified. 

Now,  I  am  in  full  agreement  with  everything  that  was  said  by  the 
last  speaker.  Doctor  Seashore,  and  I  have  very  little  to  contribute. 
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I  want  to  say  this;  however,  that  we  must  get  a  better  idea  of  what 
public-health  education  means. 

In  the  past  as  the  term  has  been  used  it  has  too  frequently  meant 
nothing  but  propaganda.  It  has  meant  selling  public  health  knowl- 
edge to  the  public.  And  the  methods  employed  have  been  adver- 
tising methods,  good  or  bad,  as  the  case  might  be.  Judging  from  the 
results,  except  in  certain  specific  instances,  they  have  not  been  very 
effective.  Doctor  Seashore,  of  course,  is  right  in  saying  that  all  these 
methods  by  which  we  attempt  to  sell  public  health  knowledge  and 
faith — ^because  it  is  that — ^must  be  subjected  to  reexamination.  After 
all,  propaganda  means  nothing  but  creating  faith  or  supplying  faith. 
It  means  nothing  but  influencing  the  mass  consciousness  for  that 
purpose  and  making  mass  consciousness  assent  to  and  conform  to  cer- 
tain things  that  we  want  done.  You,  as  public  health  workers,  want 
certain  things  done;  you  want  your  public  to  react  in  a  certain  way. 

Now,  I  have  little  faith  that  propaganda  alone  is  going  to  get 
you  very  far.  In  my  opinion,  the  really  important  things  in.  educa- 
tion are  not  achieved  by  bold  and  unsupported  propaganda  methods. 
They  are  not  brought  about  that  way.  They  are  brought  about  by 
long,  intensive,  and  carefully  planned  efforts  in  education.  Some- 
body referred  to  the  fact  that  it  took  the  world  50  years,  two  genera- 
tions or  more,  to  assimilate  the  new  knowledge  brought  back  to 
Europe  by  the  discovery  of  America.  It  is  going  to  take  us  a  longer 
time  than  that  to  make  generally  effective  the  new  knowledge  of 
science,  which  is  the  working  material  of  those  who  are  to  choose 
careers  in  public  health.  The  influence  of  personal  contacts,  indus- 
trial physicians,  social  workers,  and  family  physicians  will  be  unseen 
but  potent. 

One  other  thing  I  want  to  say  is  that  if  we  are  to  have  an  assent 
on  the  part  of  the  public  that  will  be  thoroughly  effective  for  you, 
it  must  come  through  the  education  in  health  of  that  which  we  are 
pleased  to  call  the  educated  part  of  the  public.  Even  if  it  were 
possible  to  win  the  assent  of  the  mass  of  the  public  by  imaided 
publicity  methods,  it  will  not  be  possible  to  get  over  effective  pro- 
grams until  the  educated  part  of  the  public,  the  few  leaders  in  every 
community  who  set  the  standards  and  give  the  momentum,  are  gen- 
uinely educated  in  health.  We  have  got  to  reach  the  higher  edu- 
cational institutions  which  educate  that  10  or  15  or  5  or  1  per  cent 
who  are  leaders  of  commimities,  in  order  that  they  may  be  intelli- 
gently and  scientifically  furnished  with  respect  to  personal  and  pub- 
lic hygiene.  If  we  can  do  that,  we  shall  have  on  the  p^t  of  educated 
men  and  women  the  basis  upon  which  the  public  health  official  can 
depend  for  assent  and  cofasent  to  essential  programs  and  for  dynamic 
power  in  the  community  in  getting  the  programs  over. 
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Dr.  Donald  B.  Armstrong: 

I  need  not  say  that  I  can  not  claim  to  be  the  wonderful  five- 
minute  man  that  Doctor  Ravenel  spoke  of,  so  I  shall  take  up  very 
little  of  your  time.  It  seems  to  me  that  out  of  this  series  of  admirable 
papers  have  come  two  or  three  points  that  would  bear  emphasis. 
The  first  is  the  question  of  qualitative  standards,  to  which  both 
Doctor  White  and  Doctor  Smith  referred.  In  particular,  there  is  the 
necessity  in  our  medical  schools  of  teaching  the  physicians  not  only 
to  recognize  disease,  but  also  to  be  able  to  examine  for  health. 

There  is  also  another  important  point  that  has  not  been  touched 
upon  so  extensively  and  that  is  a  question  of  quantity  rather  than 
quality.  If  we  are  to  have,  as  Doctor  Frankel  lU'ges,  imiversal 
medical  examinations,  if  we  are  to  have  in  our  schools  and  industrial 
establishments  the  thorough  medical  and  nursing  work  which  is 
necessary,  if  disease  is  to  be  detected  in  its  early  stages  and  if  hygiene 
is  to  be  encouraged,  an  adequate  supply  of  physicians  or  sanitarians 
for  this  work  greatly  beyond  our  present  resources  must  be  created. 

Finally  we  come  to  another  point  that  has  arisen  in  my  mind  out  of 
Doctor  Seashore's  paper,  the  question  of  the  application  of  modem 
psychology  to  public  health  education  and  public  health  work  in 
general,  and  in  particular  the  economic  and  social  aspects  of  our 
problem.  There  is  a  relationship  between  the  economic  status  of 
individual  workers  and  their  health.  There  is  an  ascending  stairway, 
good  wages  lead  to  good  health,  and  a  descending  stairway  of 
poor  wages  and  poor  health  leading  down  to  disease.  Now,  that  id 
one  side  of  the  problem.  The  other  side  is  this:  How  are  we  going 
to  make  sure  that  the  worker  makes  use  of  an  adequate  income  for 
health  ?  That  question  applies  to  you  and  to  me  and  to  all  of  us.  It 
is  a  question  which  I  think  we  are  always  up  against.  Therefore,  we 
must  look  to  psychology  to  tell  us  how  to  find  a  motive  force  that 
will  make  our  knowledge  of  hygiene  effective  for  the  individual  and 
for  the  improvement  of  community  life. 

Dr.  Hermann  M,  Biggs: 

I  just  want  to  say  one  or  two  words  first,  in  reference  to  Doctor 
Freeman's  excellent  address,  in  regard  to  the  date  of  the  beginning 
of  the  modem  public-health  work  in  the  United  States.  The  date 
was  given  as  1900.  That  is  a  serious  mistake,  I  think.  The  activi- 
ties of  the  New  York  City  health  department  began  in  1890.  The 
tuberculosis  work  began  before  1890;  th.e  public  health  laboratories 
were,  established  in  1892.  Child  hygiene  was  going  even  before  1890 
and  the  tuberculosis  work  was  very  actively  going  on  long  before 
1900. 

Then  it  seems  to  me  that  the  significance  of  the  public  health 
laboratory  in  the  development  of  the  public  health  in  the  United 
States  and  the  present  situation  was  not  sufficiently  emphasized. 
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The  public-health  laboratory  in  my  judgment  is  the  most  outstanding 
feature  of  the  public-health  work  in  the  United  States  and  it  has 
influenced  and  it  is  bound  to  influence  the  future  fundamentally. 

I  wish  to  disagree  with  almost  everything  that  the  last  speaker 
(Doctor  Small)  said;  all  the  things  he  said  about  educating  the  leaders 
in  order  to  develop  public-health  education.  It  seems  to  me  that 
we  have  accomplished  almost  everything  by  propaganda.  The 
achievements  have  been  outstanding.  No  one  who  commenced 
public-health  work  30  years  ago  could  possibly  be  uncertain  about 
the  achievements  that  have  been  brought  about.  They  have  resulted 
from  propaganda  and  from  nothing  else.  The  death  rate  in  New 
York  City  from  preventable  diseases  has  been  reduced  50  per  cent. 
This  has  been  by  the  education  not  of  the  highest  class,  but  of  the 
lowest  class.  The  speaker  is  going  to  educate  the  few  leading  m^ 
in  the  community.  They  are  the  last  ones  that  I  should  deal  with. 
The  proper  thing  is  to  educate  the  children  and  the  population  of  the 
tenement  houses^  and  when  you  have  taught  them  you  can  turn  to 
the  so-called  educated  groups.  Last  of  all  comes  the  medical  pro- 
fession. The  most  diflicult  element  of  the  population  to  teach  is  the 
medical  profession.  In  New  York  we  have  not  found  that  we  could 
bring  the  medical  profession  into  line  by  direct  attack.  First  we 
educate  the  tenement-house  population  and  teach  the  children* 
They  will  teach  their  parents.  The  parents  in  turn  teach  the  medical 
profession.  You  can  teach  the  mass  of  the  people  and  they  will  teach 
the  leaders. 

Chairman,  Dr,  William  H.  Wdch: 

I  was  impressed  very  much  by  the  statement  made  by  Doctor 
Freeman.  I  imderstood  him  to  picture  the  general  average,  and  he 
was  very  careful,  I  think,  to  safeguard  his  statement  with  a  few 
exceptions,  and  New  York  City  would  certainly  have  been  one  of 
the  exceptions. 
Dr.  George  M.  Kober: 

The  achievements  of  hygiene  and  public  health  in  the  United 
States  are  certainly  very  gratifying  to  all  interested  in  this  movement. 
Much  has  been  accomplished  and  much  remains  to  be  done.  There 
is  certainly  need  for  additional  health  officers  in  a  great  coimtry  like 
ours,  and  the  question  is  how  this  supply  is  to  be  assured.  We  all 
know  that  the  average  young  medical  student  is  of  a  sympathetic 
nature  and  that  courses  can  be  arranged  to  appeal  to  these  students 
in  the  medical  schools.  I  Believe  that  certain  influences  with  which 
he  may  be  surrounded  can  be  called  upon  to  interest  him  in  the  pre- 
vention of  diseases,  because  after  all  the  highest  aim  of  scientific 
medicine  is  the  eradication  of  preventable  disease.  With  such  an 
attitude  of  mind  the  student  would  not  find  it  a  bore  to  listen  to  a 
regular  systematic  course  of  hygiene,  and  undoubtedly  these  courses 
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will  stimulate  interest  and  enthusiasm  in  preventive  medicine.  This 
much  every  medical  school  and  professor  of  hygiene  owes  to  the  public. 
Much  can  be  done  in  imdergraduate  courses  to  prepare  the  way  for 
subsequent  training  in  public-health  work.  With  two  well-endowed 
schools  of  public  health  now  in  existence  the  opportunities  for  proper 
training  for  a  special  career  are  certamly  ample.  I  believe  the 
demand  for  full-time  health  officers  will  be  fully  met  and  quite  a 
ntimber  of  cities  may  be  willing  to  pay  a  fair  salary  and  make  such 
positions  more  permanent. 

A  more  important  and  difficult  problem  is  what  can  be  done  for 
our  rural  districts.  I  feel  that  many  young  medical  men  would 
gladly  enter  the  field  if  they  were  assured  of  any  adequate  wage. 
How  can  we  make  it  possible  for  such  men  to  take  up  public-health 
work  and  make  a  living  ?  The  answer  would  be  me  employment  of 
salaried  men  with  privilege  to  engage  in  private  practice.  You  all 
remember  that  Robert  Koch,  one  of  the  greatest  leaders  m  scientific 
medicine^  was  nothing  but  a  county  physician  and  health  officer,  and 
while  so  engaged  also  did  great  things  which  placed  him  in  the  front 
ranks  in  medical  science.  All  that  i^  really  necessary  is  for  a  man 
to  be  interested  in  science  and  the  ways  and  means  will  be  foimd. 
But  I  suggest,  in  seeking  a  solution  of  the  problem,  some  expression 
should  be  given  by  this  body  that  the  people  of  the  Nation  owe  it  to 
themselves  to  provide  competent  health  officers  and  country  doctors 
and  to  assure  them  an  adequate  living. 

ChairmaUj  Dr.  William  H.  Welch: 

The  subject  Doctor  Kober  has  brought  forward  is  one  of  first  impor- 
tance. It  is  a  subject  which  it  is  essential  to  consider.  I  think  it  is 
included  on  the  program  later.  It  is  perfectly  obvious  that  unless 
rewarding  careers  are  open  to  those  who  have  spent  time  and  money 
in  getting  the  necessary  extra  training  no  matter  what  opportunities 
may  be  provided  we  shall  fall  very  far  short  of  our  aim. 

I  would  like  to  hear  a  point  touched  upon  that  seems  to  me  of 
rather  fundamental  importance,  namely,  how  can  we  systematize  the 
methods  of  .-practical  training  for  those  who  are  engaged  in  study  in 
our  schools  ?  It  is  perfectly  obvious  that  the  organized  health  depart- 
ments of  a  State,  county,  and  municipality,  the  public  health  labora- 
tories attached  to  them,  and  also  the  hospitals  for  infectious  diseases 
must  furnish  for  students  of  hygiene  and  those  contemplating  careers 
in  public  health  the  sort  of  training  which  ordinary  hospitals  do  for 
niedical  students.  But  it  has  got  to  be  systematized;  it  has  got  to  be 
better  arranged  and  made  more  generally  available.  We  are  hoping 
in  connection  with  our  school  in  Baltimore  to  secure  an  area  in  the 
city  which  will  be  of  coiu^e  under  the  city  health  department  but  in 
Tvhich  the  health  authorities  will  be  aided  by  the  school  of  hygiene, 
I^ossibly  other  teaching  areas  for  the  study  of  certain  problems  may 
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be  secured.  I  agree  with  the  importance  of  emphaozing  training  in 
a  small  town  and  rural  hygiene,  and  believe  rural  areas  should  also  be 
secured. 

I  would  like  to  have  this  matter  discussed  if  posnble.  How  can 
we  secure  for  our  students  at  least  three  months  of  practical  training 
right  in  the  field  which  will  in  a  way  correspond  to  the  training 
afforded  medical  students  in  our  teaching  hospitals  ? 

In  some  way  the  various  organizations  must  cooperate  with  the 
schools  in  order  to  enable  them  to  supply  this  training.  The  English 
system  of  training  for  the  development  of  public  health  officers  is 
very  good  so  far  as  it  goes.  But  I  should  hope  that  something  more 
than  mere  apprenticeship  training  would  be  provided.  They  are  wak- 
ing up  to  the  situation  m  England.  I  would  like  to  hear  any  discus- 
sion along  that  line.  Can  we  have  something  corresponding  to  teach- 
ing hospitals  for  medical  schools  in  the  way  of  teaching  physicians 
in  the  various  governmental  health  organizations  ? 

Dr.  Alexander  O.  Abbott: 

We  are  trying  an  experiment  at  Pennsylvania.  Whether  it  will 
work  out  successfully  or  not  I  do  not  know.  The  health  department 
of  the  State  of  Pennsylvania — I  speak  only  of  Pennsylvania — and  the 
health  department  of  the  city  of  Philadelphia  put  at  my  disposal  all 
their  facilities  and  enable  me  to  send  students  who  have  been  funda- 
mentally trained  to  serve  an  apprenticeship.  I  like  the  word 
''apprenticeship"  because  that  is  precisely  what  I  want.  The 
apprenticeship  may  be  good  or  bad  according  to  the  manner  in  which 
the  work  is  controlled.  If  a  student  be  placed  in  certain  of  the  divi- 
sions of  the  departments  of  health  that  I  know  in  my  own  city  and 
State  and  no  warning  given  to  him^  I  can  imagine  that  a  good  deal 
of  what  we  have  done  for  him  may  be  destroyed.  My  plan  has  been 
to  place  students  in  such  divisiims  with  the  requirement  that  they 
give  to  me  at  the  end  of  their  apprenticeship  a  written  criticism  of  all 
they  have  seen.  Such  criticism  will  be  evaluated  for  the  degree  or 
diploma  toward  which  they  are  working.  That  plan,  up  to  the  pres- 
ent, has  put  the  students  on  their  mettle  to  such  an  extent  that  most 
of  the  defects  are  readily  seen  and  often  constructively  criticized.  I 
do  not  know  how  the  method  will  turn  out  ultimately,  but  I  believe  it 
is  worth  trying  further. 

Dr.  M.  P.  Bavenel: 

About  10  years  ago  I  took  this  matter  up  before  the  Public  Health 
Association.  Before  doing  that,  I  corresponded  with  the  Surgeon 
General  of  the  United  States  Public  Health  Service,  which  is  doing 
every  sort  of  public-health  work,  and  so  would  be  particularly  valu- 
able as  a  training  agency.  I  would  like  to  ask  before  this  conference 
adjourns  whether  the  Surgeon  General  can  not  inform  us  concerning 
the  possibility  of  using  the  Public  Health  Service  for  part  of  the 
training  of  public-health  officers. 
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Afternoon  Session,  March  14,  1922, 

REMARKS  BY  THE  PRESIDING  OFFICER. 

Dr.  Hubert  Work,  PothtuMn  Oenerol,  United  StaUt. 

Greneral  Gumming  asked  to  say  a  word  himself,  giving  as  a  reason, 

I  want  to  tell  these  men  what  a  great  man  you  are/'  If  you  will 
notice,  it  took  him  less  than  a  minute  to  cover  the  subject.  [Laugh-* 
ter.]  I  am  encouraged  by  his  reference  to  my  different  occupations 
to  hope  that  because  of  my  diveiBity  of  interests  you  will  not  expect 
a  long  speech  or  a  very  scientific  oAe. 

Curiously  enough,  in  the  period  between  the  time  when  I  first 
began  to  study  medicine  and  the  time  when  I  ceased  to  practice,  I 
saw  the  field  change  from  curative  to  preventive  medicine.  There  is 
no  general  practice  of  medicine,  nor  branch  of  it,  as  pursued  in  thesd 
days  which  does  not  have  for  its  ultimate  object  prevention.  The 
ivhole  system  of  medicine  resolves  itself  in  its  last  analysis  into  pre* 
ventive  medicine.  We  instruct  how  to  prevent  acute  diseases;  to 
prevent  contact  by  infection  and  by  contagion  wherever  possible, 
if  disease  does  occur,  our  whole  effort  is  to  prevent  sequelaB  that  may 
he  dangerous  or  disabling  after  its  acute  stages  have  passed.  If  there 
are  conditions  that  must  be  corrected,  they  are  taken  up  by  prao* 
titioners  of  medicine  and  relieved  if  possible.  Even  this  is  in  line 
with  preventive  measures.  It  may  not  be  its  immediate  purj>08e  to 
prevent  death,  but  to  prevent  disability  or  death  coming  indirectly, 
through  impairment  of  health.  The  removal  of  adenoids  from  a 
child,  or  of  the  tonsils,  now  a  common  recogiiized  practice,  is  really 
preventive  medicine. 

The  greatest  exponent  of  preventive  medicine  is  the  United  States 
PubUc  Health  Service.  Recently  I  heard  a  very  distinguished  man 
say  at  a  dinner  that  the  United  States  had  the  best  equipped  and 
most  efficient  Public  Health  Service  of  any  coimtry  in  the  world.  I 
did  not  realize  it  had  attained  to  such  distinction.  I  reaUzed  its 
efficiency  and  responsibility  in  what  it  was  created  for.  Its  func- 
tions originally  were  those  of  quarantine — quarantine,  of  course,  as 
locally  applied  and  also  applied  between  nations.  But  during  the 
late  disturbed  period  of  war  the  United  States  PubUc  Health  Service 
went  through  the  most  trying  period  of  its  existence.  It  was  asked 
to  do  things  that  it  was  never  intended  it  should  do,  and  to  do  them 
without  sufficient  men  or  adequate  appliances.  Yet  it  did  in  a  re- 
markably acceptable  way  work  that  was  quite  foreign  to  its  previous 
duties. 

Medical  education  when  I  first  went  to  medical  school  was  all 
directed  toward  curing  disease.  We  at  that  time  called  it  ''curing 
diseases,"  although  we  later  became  more  modest  and  stated  that  we 
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''cured''  nothing,  but  "assisted"  in  recovery.  However,  the  dis- 
eases which  we  were  taught  to  diagnose,  recognize  promptly,  and  to 
treat  have  almost  disappeared.  In  the  first  few  years  of  my  pro- 
fessional life  I  was  largely  supported  by  typhoid  fever.  Now  it  is  a 
rare  disease.  I  recall  the  first  year  of  my  practice  when  I  was  40 
miles  from  any  other  physician  that  I  went  through  an  epidemic  of 
diphtheria  with  a  mortality  rate  of  40  per  cent — not  considered  ex- 
traordinary at  that  time.  Now  that  could  not  occur.  Typhoid  fever 
has  been  or  can  be  abolished,  and  the  death  rate  from  diphtheria  is 
very  low.  The  day  of  preventive  medicine  is  here,  and  it  is  the  duty 
of  physicians  to  encourage  educational  schools  to  instruct  their  stu- 
dents thoroughly  in  preventive  medicine. 

We  have  developed  curative  medicine  well  toward  a  point  of  per- 
fection. We  must  now  turn  our  attention  to  the  development  of 
schools  for  pubhc-health  officers  and  for  sanitarians  and  to  bring 
them  up  to  the  demands  of  the  public.  The  public  has  advanced 
really  further  in  their  conception  and  their  sense  of  the  necessity  of 
preventive  medicine  than  has  the  medical  profession.  It  now  acts 
promptly  if  it  anticipates  some  pending  disease  in  order  that  the 
people  may  be  protected.  The  medical  profession  should  advance 
with  the  people  and  teach  them  what  should  be  done  to  prevent 
disease  or  its  sequelae. 

I  was  going  to  speak  of  irregular  practitioners;  the  pathies  and  cults 
and  those  associations  that  feel  it  necessary  to  attach  some  prefix  to 
their  names  to  distinguish  them.  They  are  opposed  to  preventive 
medicine  and  to  the  contribution  of  funds  by  the  Government  to  the 
Public  Health  Service.  We  would  like  to  assume  that  they  do  not 
understand  that  all  of  this  money  is  spent  to  prevent  disease.  The 
difference  between  the  purposes  of  the  quack  and  of  the  physician 
may  be  summed  up  in  this  statement:  The  physician  prevents  dis- 
ease; the  quack  invents  it  and  preys  upon  it  for  his  own  financial 
advantage.  There  never  h€is  been  a  time  within  my  recollection 
when  the  cults  and  tradesmen  using  medical  titles  for  the  purpose  of 
furthering  their  business  were  more  active  and  less  effective  than  now. 
The  public  has  educated  itself,  but  I  think  it  wise  for  physicians, 
whose  first  object  is  to  prevent  disease,  to  realize  that  it  is  time  they 
get  this  fact  before  the  public  and  demonstrate  that  this  is  their 
purpose  and  that  they  are  not  waiting  around  until  disease  occurs 
with  the  idea  of  curing  it  for  a  fee. 
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m.  WHAT  KIND  OF  SANITARIANS  ARE  NEEDED  FOR  THE  FUTURE? 

INTO  WHAT  SPECIALIZED  FIELDS  WILL  PUBUCHEALTH  WOBK  BE  DITFEBENTUTED 
IN  THE  PUTUBE  AND  IN  WHAT  COLLEGES  AND  PBOFESSIONAL  SCHOOLS  WHL  MEN 
FOB  THESE  VARIOUS  FIELDS  BE  TBAINED7 

C.-E.  A.  WmaLOW,  Proftitor  of  Public  Health,  Yale  School  ofMedidne. 

It  is  essential  in  considering  the  problem  of  the  training  of  sani* 
tarians  to  recognize  at  the  outset  that  public  health  is  not  a  definitely 
deliniited  discipline,  an  individualized  branch  of  science  like  chem- 
istry or  mathematics.  It  is  rather  a  field  of  social  activity  employing 
diverse  groups  of  specialists  for  a  common  aim.  When  we  employ 
the  term  ''public-health  worker''  we  are  using  a  classification  based 
on  objectives  rather  than  on  technique,  a  r^onal  not  a  functional 
classification. 

In  attempting  to  enimxerate  the  different  types  of  specialists  in- 
volved in  the  modern  public-health  campaign  it  is  easy  to  elaborate  a 
list  of  public-health  workers  so  extensive  that  our  ambitions  seem  to 
embrace  the  entire  range  of  human  thought  and  action;  for  the  field 
is  a  temptingly  inclusive  one.  I  shall  limit  myself  this  afternoon  to 
the  clearly  differentiated  types  of  public-health  workers  who  are 
to-day  actually  employed  by  State  or  municipal  departments  of 
health  and  of  education  and  by  voluntary  public-health  organizations. 
Even  with  this  limitation  one  can  not  avoid  the  enumeration  of  more 
than  a  dozen  separate  tj^es,  which  may  be  grouped  for  convenience 
imder  four  main  heads  according  as  their  basic  interests  concern: 
(A)  the  human  body;  (B)  its  nonUving  environment;  (C)  its  parasitic 
foes;  and  (D)  the  social  organism  of  which  it  forms  a  part. 

(A)  Specialists  whose  viewpoint  and  training  are  primarily  con- 
cerned with  the  human  body  and  its  functions. 

1.  ITie  phyaidan. — The  physician  has  always  been  the  leading 
figure  in  the  public  health  campaign,  and  if  I  am  correct  in  my 
estimate  of  the  tendencies  of  the  present  day  the  growth  of  public 
dispensaries  and  other  agencies  of  State  medicine  will  inevitably 
produce  a  closer  and  closer  approximation  between  the  fields  of 
medicine  and  public  health.  Official  health  authorities  and  volun- 
tary groups  interested  in  the  public  health  will  more  and  more  tend 
to  practice  medicine  and  the  private  practitioner  will  to  an  increasing 
degree  become  an  auxiliary  in  the  public  health  campaign. 

2.  The  nurse. — The  nurse  is  second  only  to  the  physician  in  the 
conduct  of  the  pubUc  health  movement  at  the  present  day.  She  is 
par  excellence  the  teacher  who  carries  the  gospel  of  health  into  the 
individual  home,  and  I  am  convinced  that  by  far  the  most  efficient 
.type  of  public  health  nurse  is  the  nurse  who  combines  with  her  edu- 
cational work  the  actual  care  of  the  sick  on  an  hourly  basis. 
Here,  even  more  than  in  the  case  of  the  physician,  it  is  clear  that 
the  principal  energies  of  the-  nursing  profession  will  steadily  and 
surely  be  incorporated  in  the  public  health  campaign. 
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3.  The  nutrition  expert. — With  the  present  entphnHis  on  edacation 
in  nutrition  as  a  basic  factor  in  the  promotion  of  health  the  exp^ 
on  nutrition  is  becoming  an  essential  factor  in  the  work  of  health 
centers,  visiting  nurse  associations,  and  the  like,  and  will  almost 
certainly  in  the  future  be  frequently  employed  by  the  official  health 
organizations  of  city  and  State. 

4.  Expert  in  physical  training, — The  specialists  in  physical  training 
employed  by  departments  of  education  may  very  logically  and  prop- 
eriy  be  considered  as  members  of  the  army  of  public  health. 

5.  The  dentist. — The  dentist  and  the  dental  hygienist  must  natu- 
rally be  recognized  as  essential  factors  in  the  machinery  for  safe- 
guarding the  health  of  the  community. 

6.  The  psychologist. — In  addition  to  the  medical  man  who  special- 
izes in  mental  disease  and  mental  defects,  we  frequently  find  men 
and  women  trained  specifically  as  psychologists  assisting  in  the 
mental  examinations  which  are  so  essential  in  the  control  of  diseases 
of  this  type. 

(B)  Specialists  whose  viewpoint  and  training  are  primarily  con- 
cerned with  the  nonliving  environment  of  man. 

7.  The  chemist. — ^The  chemist,  specializing  in  the  application  of 
his  science  to  problems  of  water  supply  and  sewage  disposal,  food 
control,  and  the  testing  of  disinfectants,  has  long  been  a  fundamental 
factor  in  the  scheme  of  health  organizations.  His  importance  is 
relatively  less  great  than  it  was  20  years  ago,  but  in  the  laboratory 
of  every  State  and  large  city  he  must  always  find  a  place. 

8.  The  sanitary  engineer. — ^In  order  to  avoid  unduly  complex 
classification  I  would  include  under  this  heading  not  only  the  engineer 
who  has  specialized  in  water  supply  and  sewage  disposal  but  also  the 
heating  and  ventilating  engineer  and  the  specialist  on  building  con- 
struction— all  workers,  in  short,  who  deal  with  the  designing  of 
material  structures  primarily  from  the  standpoint  of  their  effect  on 
health. 

9.  The  inspector. — We  may  naturally  place  in  this  general  group 
one  of  the  most  important  and  most  n^lected  figures  in  the  whole 
public  health  campaign,  the  inspector  in  the  control  of  sanitary  con* 
ditions  and  in  the  supervision  of  food  supplies.  There  is  urgent  need 
for  a  large  group  of  men  or  women  who  do  not  necessarily  require 
a  college  education  but  who  do  need  substantial  training  of  an  ele- 
mentary kind  for  which  as  yet  no  provision  whatever  has  been  made 
in  the  United  States. 

(C)  Specialists  whose  viewpoint  and  training  are  primarily  con- 
cerned with  the  parasitic  enemies  dl  man. 

10.  The  ha^eriologist  and  the  protozoologist. — As  in  the  case  of  the 
sanitary  engineer,  I  am  using  this  classification  in  a  broad  sense  to 
include  all  workers  whose  fundamental  interest  lies  in  the  micro- 
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aoopic  world  of  life.  Here  will  come  not  only  the  water  bacteridogist 
and  the  milk  bacteriologist  but  the  student  of  tropical  medicine,  of 
pathology,  and  of  immunology  if  his  work  be  primarily  along  micro- 
biological  rather  than  medical  lines,  and  also  a  small  group  of  special- 
ists concerned  with  the  study  of  microorganisms  which  cause  taste 
and  odors  in  water  supply.  Obviously  this  is  a  group  of  supreme 
importance  to  the  public  health,  ranking  in  this  respect  with  the 
physician,  nurse,  and  sanitary  engineer. 

It  will  be  no£^d  that  I  have  made  no  place  in  this  tentative  classi- 
fication for  the  epidemiologist,  as  I  have  never  been  able  to  convince 
myself  that  epidemiology  was  in  fact  a  distinct  and  separate  dis- 
cipline. The  etiology  of  disease  may  be  approached  either  from  the 
standpoint  of  the  physician  or  the  standpoint  of  the  bacteriologist 
or  the  standpoint  of  the  statistician,  and  most  epidemiological  in- 
vestigations can  be  naturally  grouped  under  one  or  the  other  of  these 
three  heads  or  a  combination  of  the  three.  Epidemiology,  like 
public  health  as  a  whole,  is  a  field  rather  than  a  method  of  work. 

11.  The  entomologiat. — A  minor  but  important  specialty  in  public 
health  is  that  of  the  entomologist  who  will  be  called  in  as  an  expert 
and  occasionally  employed  by  a  health  department,  particularly  in 
the  Tropics,  for  the  study  and  control  of  insect  carriers  of  disease. 

(D)  Specialists  whose  viewpoint  and  training  are  primarily  con- 
cerned with  the  social  environment  of  man. 

12.  The  sociologist  and  the  social  worker. — ^The  most  advanced 
voluntary  public-health  organizations  of  the  present  day,  such  as 
hospitals,  dispensaries,  and  visiting  nurse  associations,  are  already 
employing  specialists  in  social  diagnosis  and  social  readjustments  to 
deal  with  the  economic  and  social  factors  which  play  such  an  im- 
portant part  in  the  causation  of  disease.  Here,  as  in  the  case  of  the 
nutrition  expert,  it  seeins  certain  that  public  authorities  will  expand 
along  similar  lines  in  the  near  future,  so  that  the  social  worker  must 
be  recognized  as  an  integral  part  of  the  public  health  campaign. 

13.  The  statistician. — ^The  statistician  as  a  figure  in  the  public- 
health  movement  is  as  definitely  established  and  as  important  as 
the  bacteriologist  and  the  sanitary  engineer. 

14.  The  lawyer. — Specialists  in  sanitary  law  are  not  numerous, 
but  in  the  development  of  city  and  State  organization  and  in  the 
teaching  of  public  health  there  must  always  be  a  place  for  the  expert 
of  this  tjrpe. 

15.  7%e  expert  in  pvblic  health  propaganda. — As  the  public  health 
campaign  has  become  more  and  more  consciously  a  campaign  of 
education  the  larger  State  and  city  departments  have  begun  to 
employ  specialists  in  the  technique  of  publicity.  This  is  another 
field  which  is  certain  to  grow  and  expand  in  the  near  future.    The 
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technique  of  lecture  service  and  the  organization  of  exhibits,  of 
motion  pictures,  of  newspaper  and  other  publicity  is  a  technique 
which  can  only  be  fully  mastered  by  one  who  devotes  himself  pre- 
eminently to  this  special  type  of  service. 

The  most  conservative  classification  of  public  health  workers 
must,  I  believe,  recognize  at  least  the  15  types  listed  above,  and  I 
am  sure  that  the  enumeration  errs  on  the  side  of  omission  rather 
than  on  that  of  too  great  inclusiveness.  It  will  be  noted  in  particular 
that  I  have  made  no  mention  of  the  public  health  administrator  and 
of  the  teacher  of  public  health.  I  have  omitted  these  two  workers 
because  I  have  tried  in  this  outline  to  define  definite  functional 
fields  of  activity  and  because  the  administrator  and  the  teacher 
must  deal  not  with  the  functional  field  but  with  the  application  of 
all  or  sundry  of  the  specialties  that  have  been  indicated  above.  The 
public  health  administrator  and  the  teacher  of  public  health  will  in 
general  receive  his  basic  training  in  one  or  the  other  of  these  special- 
ties and  with  one  or  the  other  of  these  viewpomts;  and  as  his  know!- 
edge  broadens  through  experience  or  through  postgraduate  education 
he  will  gradually  assimilate  and  correlate  the  various  factors  in  the 
general  problem. 

In  the  past  the  public  heal.th  administrator  has  generally  received 
his  first  training  either  as  a  physician,  a  bacteriologist,  a  sanitary 
engineer,  or  a  social  worker,  and  men  from  all  of  these  disciplines 
and  others  will  continue  in  the  future  as  in  the  past  to  earn  through 
native  merit  and  the  power  of  growth  the  right  to  serve  in  administra- 
tive capacities.  It  is  obviously  possible,  however,  to  devise  a  special 
type  of  training  which  will  combine  those  elements  of  medicine,  of 
bacteriology,  of  sanitary  engineering,  and  of  vital  statistics  which 
are  most  essential  for  the  sanitarian  and  will  directly  prepare  the 
student  for  administrative  responsibility  in  the  public  health  field 
without  making  him  at  the  same  time  a  qualified  physician  or  a 
fully  equipped  sanitary  engineer  or  a  specialist  of  any  other  kind. 
The  lack  erf  men  combining  medical  and  sanitary  training  in  the  past 
has  made  the  development  of  such  coiu^es  seem  imperative.  My 
own  teacher,  the  late  Professor  Sedgwick,  was  the  pioneer  in  this 
field,  and  shortly  before  his  death  he  urged  that  medical  schools 
should  be  reorganized  on  "the  Y  plan''  so  that  after  two  common 
years  the  students  should  in  the  last  two  years  diverge  either  to  the 
degree  of  doctor  of  medicine  or  to  the  degree  of  doctor  of  public 
health.  Whether  this  type  of  special  training  for  a  nonmedicid 
doctorate  in  public  health  will  prove  wholly  adequate  or  whether 
the  tendency  will  be  rather  toward  a  course  of  perhaps  five  years 
involving  the  taking  of  both  medical  and  pubUc  health  degrees  the 
future  alone  will  show. 
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In  any  case  it  seems  clear  that  a  school  of  public  health  is  less  a 
parent  stem  from  which  its  various  specialties  branch  off  than  a 
finishing  place  at  which  men  trained  in  diverse  fundamental  disciplines 
may  come  to  gain  a  broader  knowledge  of  the  place  in  this  field  of 
their  own  specialty.  For  certain  types  of  workers  specified  above 
such  subsequent  extensive  education  is  not  essential,  since  the 
specialized  nature  of  their  work  makes  it  possible  for  them  to  render 
adequate  service  without  passing  beyond  the  limits  of  their  chosen 
field.  In  this  group,  requiring  merely  the  specialized  training  which 
they  may  receive  in  the  ordinary  college  or  university,  I  should 
place  the  nutrition  expert,  the  expert  in  physical  training,  the  dentist, 
the  psychologist,  the  entomologist,  and  the  lawyer,  while  the  sanitary 
engineer,  unless  he  desires  to  become  an  administrator,  needs  nothing 
more  than  he  can  obtain  in  the  broadest  and  best  existing  schools 
of  engineering.  Most  of  the  other  types  of  workers  after  completing 
their  fundamental  course  should  receive  in  a  school  of  public  health 
at  least  one  year  of  education  which  will  fit  them  to  apply  the  view- 
point they  have  acquired  to  the  broader  problems  of  sanitation. 
The  physician  who  is  to  play  a  large  part  in  the  public  health  campaign 
must  be  more  than  a  physician.  The  nurse  who  is  to  be  a  satisfactory 
public  health  nurse  must  take  the  eight  months'  graduate  course  in 
public  health  nursing  now  provided  in  so  many  American  cities. 
The  bacteriologist  must  add  to  the  bacteriological  training  he  receives 
in  college  special  advanced  work  in  bacteriology  and  a  broad  vision 
of  the  other  disciplines  that  contribute  to  the  art  of  public  health. 
The  chemist  is  a  similar  case.  The  social  worker  and  the  statis- 
tician, in  addition  to  a  broad  college  training  in  the  social  or  statis- 
tical sciences,  should  spend  at  least  a  year  in  learning  what  the  public 
health  movement  is  about;  and  the  public  health  propagandist,  in 
addition  to  an  ordinary  college  training,  should  also  devote  at  least 
one  academic  year  to  the  study  of  the  problems  he  is  to  teach.  It 
is  for  this  purpose — of  converting  the  physician,  the  nurse,  the  bacteri- 
ologist, the  social  worker,  the  statistician  into  a  public  health 
physician,  a  public  health  nurse,  a  public  health  bacteriologist,  a 
public  health  social  worker,  and  a  public  health  statistician — that 
the  certificate  in  public  health  has  been  created,  including,  as  it 
does  in  most  of  our  leading  universities,  fundamental  courses  in  the 
principles  of  public  health  and  sanitary  engineering,  in  public  health 
bacteriology,  and  in  vital  statistics,  so  as  to  give  a  broad  conspectus 
of  the  entire  field  and  permit  additional  specialization  along  the 
particular  line  which  the  student  may  desire  to  pursue. 

For  the  advanced  worker,  and  the  teacher,  in  any  of  these  special- 
ties such  as  sanitary  bacteriology,  sanitary  chemistry,  vital  statistics, 
and  the  like,  the  ordinary  degree  of  doctor  of  philosophy  must  be 
open,  and  for  the  administrator  our  more  conservative  universities 
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reserve  the  d^ree  of  doctor  of  public  health,  representing  the  ^sen- 
tial  equivalent  of  two  years  of  postgraduate  training  following  the 
medical  degree,  or  correlated  with  the  medical  degree  in  a  combined 
5-year  course. 

I  am  inclined  to  believe  that  the  experience  of  the  past  10  years 
has  not  only  clarified  our  thought  in  regard  to  the  field  of  public 
health  and  the  kind  of  workers  needed  to  cultivate  it,  but  that  it  has 
given  us  in  the  C.  P.  H.  (or  its  equivalent,  the  M.  S.  or  M.  A.  in  public 
health),  in  the  Ph.  D.  in  public  health,  and  the  doctorate  in  public 
health  essentially  the  educational  machinery  needed  for  the  solution 
of  our  problem.  Provision  for  the  training  of  sanitary  inspectors 
has  as  yet,  however,  found  no  place  at  all  in  our  educational  scheme, 
and  this  is  a  problem  to  which  very  serious  consideration  must  be 
given  in  the  coming  years.  In  England  it  has  been  admirably  car- 
ried on  by  institutions  like  the  Royal  Sanitary  Institute,  and  it  may 
well  be  that  this  type  of  training  can  best  be  organized  outside  the 
walls  of  th^  university  and  by  special  organizations  created  for  the 
purpose. 

As  Doctor  Rosenau  stated  this  morning,  it  is  simply  a  question  of 
getting  the  right  people  to  come  in.  We  are  not  concerned  with 
quantity — the  quantity  is  all  right.  Biit  the  quality  is  not  all  right. 
Our  chief  problem  is  to  attract  the  right  type  of  young  men  and 
women  as  they  graduate  from  our  medical  schools  into  this  field  of 
public  health.  This  is  a  problem  that  must  be  worked  out  if  our 
educational  machinery  is  to  be  complete. 

WHAT  KIND  OF  MEN  AND  WOMEN  WHX  BE  NEEDED  IN  THE  LOCAL  HEALTH  UNIT  IN 
BRINGING  PUBLIC  HEALTH  TO  THE  ''ULTIMATE  CONSUMEIT? 

Walteb  H.  Brown,  M.  D.,  National  Child  Health  Council. 

Had  I  been  present  at  the  meeting  this  morning  and  listened  to 
the  discussion  of  what  it  was  necessary  to  know  and  to  understand 
and  to  be  skilled  in  before  I  had  the  temerity  to  accept  the  responsi- 
bility for  the  direction  of  a  local  health  unit,  I  assure  you  that  my 
courage  would  have  failed  me  and  I  should  never  have  been  a  local 
health  ojBBcer.  And  yet  I  come  to  you  this  afternoon  to  make  a 
statement  that  I  believe  is  worthy  of  your  consideration,  namely, 
that  the  type  of  individual  that  we  need  in  the  field  of  public  health 
at  this  moment  is  the  general  practitioner  of  public  health.  [Applause.] 
I  believe  this,  notwithstanding  the  fact  that  I  look  forward  with  great 
enthusiasm  to  the  time  when  each  one  of  these  men  who  must  deliver 
to  the  ultimate  consumer  the  things  that  we  want  delivered  to  him 
shall  have  all  of  this  skill  and  all  of  these  qualities  and  all  of  these 
specialities.  But,  pending  that  time,  my  friends,  we  must  produce 
a  group  of  men  and  women  in  this  country  who  will  do  what  the 
general  practitioner  of  medicine  has  done — ordinary  everyday  tasks. 
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imperfectly  perhaps  in  the  begiBning,  until  such  time  as  we  set  up 
machinery,  recruit  personnel,  and  properly  train  it  for  giving  to  all 
the  United  States  the  specialized  services  every  one  of  us  desires  to 
see  for  our  country. 

I  believe  that  it  will  be  necessary  for  us,  therefore,  to  improve  con- 
stantly the  character  and  efficiency  of  the  work  of  our  local  health 
units.  Whether  we  like  it  or  not,  we  have  not  been  able  to  give  to 
public  health,  in  the  minds  of  the  average  person  and  the  people 
who  control  our  governmental  fxmctions,  the  relative  importance 
which  its  place  justifies.  I  do  not  fail  to  recognize  that  we  have 
made  immense  strides.  Whether  we  have  accomplished  this  by 
means  of  propaganda  or  otherwise  is  not  for  me  to  discuss.  Never- 
theless, it  has  been  accomplished.  We  have  made  progress.  But 
to-day  we  know  that  public  health  does  not  occupy  its  proper  relative 
position.  The  assumption  and  the  holding  of  this  position  depends 
upon  a  well-informed  public  which  appreciates  the  value  of  the  service 
bemg  rendered.  In  the  last  analysis,  our  progress  in  public  health 
varies  directly  with  the  efficiency  of  the  local  health  units. 

Now,  I  do  not  think  that  it  is  necessary  for  us  to  argue  this  after- 
noon what  the  most  intelligent  of  our  people  now  realize,  that  no 
modern  commimity  can  afford  to  be  without  adequate  machinery 
for  the  prevention  of  disease.  Promotion  of  public  health  actually 
is  possible;  we  believe  this  thing  is  practical.  But  we  must  translate 
our  knowledge  into  machinery;  machinery  to  make  the  available 
knowledge  effective.  This  machinery  includes  a  health  unit  that 
has  adequate  powers,  sufficient  funds,  and  a  trained  personnel. 

It  would  be  beyond  the  scope  of  what^my  subject  includes  to  dis- 
cuss with  you  the  details  of  an  ideal  health  service  for  cities  and 
counties.  They  must  necessarily  vary  in  different  parts  of  the  coun- 
try and  with  varying  local  conditions.  However,  it  is  well  to  say 
that  we  do  have  a  well-accepted  set  of  standards  of  the  fundamental 
services  that  are  required  for  the  protection  of  the  public  health. 
These  standards  have  been  recorded  in  the  numerous  surveys  of 
health  administration  by  members  of  the  United  States  Public 
Health  Service;  in  the  reports  of  city  health  officers,  and,  for  the 
county  field,  in  the  ''Transactions  of  the  Conference  on  County 
Health  Work''  held  at  Johns  Hopkins  School  of  Hygiene  and  Public 
Health  in  December,  1920,  under  the  auspices  of  the  International 
Board.  In  other  words,  the  pressing  problem  in  the  field  of  public 
health  is  not  one  of  production  nor  of  program  but  of  selling  and  dis- 
tribution. 

The  most  important  single  factor  required  to  secure  adequate 
health  service  for.a  local  community  is  a  competent  sanitarian.  This 
particular  health  worker  occupies  a  most  important  place  in  our 
present  plan  of  health  administration.     He  is  the  selling  and  dis- 
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tributing  agent.  Through  him  must  be  delivered  to  the  "ultimate 
consimier''  the  accumulated  results  of  research  and  experience. 
Consequently  the  success  of  our  efforts  to  improve  the  pubhc  health 
will  be  largely  conditioned  upon  the  character,  training,  and  expe- 
rience of  this  group  of  individuals. 

The  type  of  sanitarian  needed  for  this  task  is  a  "general  practi- 
tioner" of  public  health.  He  should  be  well  grounded  in  the  basic 
medical  sciences  and  possess  a \ knowledge  of  the  elements  of  medi- 
cine, surgery,  and  pediatrics.  To  this  must  be  added  a  sound  train- 
ing in  hygiene,  sanitation,  preventive  medicine,  vital  statistics,  and 
public^health  administration.  In  addition  he  needs  a  speaking 
acquaintance  with  all  of  the  specialties  of  pubhc  health.  This  is  his 
technical  equipment. 

We  have  many  courses  of  training  which  can  furnish  our  sani- 
tarian with  all  of  this  equipment.  We  have  not  provided,  however, 
a  way  for  him  to  acquire  skill  in  "social  engineering."  By  this  I 
mean  an  ability  to  use  all  of  the  forces  in  the  field  of  health,  both  offi- 
cial and  nonofficial.  Now  it  seems  almost  tragic  that  the  pubUc- 
health  movement  has  not  been  able  to  utilize  more  fully  the  resources 
of  the  great  volunteer  agencies  such  as  the  Red  Cross,  National 
Tuberculosis  Association,  and  American  Child  Hygiene  Association. 
They  represent  a  great  potential  force  for  securing  support  for  the 
work  of  the  sanitarian.  They  also  help  to  translate  into  permanent 
governmental  machinery  the  newer  ideas  for  the  preservation  of 
health. 

The  successful  leader  in  public  health  must  by  his  presence  and 
personality  be  able  to  influence  people.  Armed  with  a  knowledge 
of  social  and  political  organization,  he  must  be  capable  of  meeting 
Government  officials  and  the  general  public.  This  necessitates  the 
ability  to  speak  effectively  and  to  exercise  public-health  diplomacy. 
Few  trained  sanitarians  fail  on  account  of  a  lack  of  technical  knowl- 
edge; many  fail  for  the  lack  of  the  qualities  of  leadership.  It  is 
true  that  some  of  these  skills  and  qualities  are  difficult  to  impart, 
but  our  schools  for  training  sanitarians  should  make  a  serious  attempt 
to  solve  the  problem.  I  am  convinced  that  much  can  be  accom- 
plished by  providing  in  our  public-health  courses  a  training  in  social 
engineering  and  the  conscious  stimulation  of  the  powers  of  leader- 
ship in  the  student. 

The  details  of  training  courses  for  sanitarians  will  be  presented  at 
a  future  session  of  this  conference.  I  believe  it  is  pertinent  at  this 
time  to  suggest  that  in  addition  to  the  training  already  mentioned 
provision  should  be  made  for  actual  "clinical"  experience  in 
order  to  produce  the  proper  type  of  local  health  official.  I  believe 
that  it  is  feasible  to  develop  a  practical  method  whereby  selected 
State,   city,   and   county  health  departments  may  become  actual 
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training  centers  just  as  our  great  hospitals  have  become  an  essential 
part  of  our  plan  of  medical  education. 

To  siunmarize,  the  future  progress  in  public  health  demands  that 
the  character  and  efficiency  of  the  health  imits  be  improved  and  that 
public  health  be  given  its  proper  relative  place  among  governmental 
functions.  In  order  to  accompUsh  this  we  must  sell  and  deUver  to 
the  ''ultimate  consumer''  the  results  of  scientific  research  and  prac- 
tical experience.  To  this  end  we  must  produce  a  type  of  trained 
sanitarian  who  is  a  ''general  practitioner"  with  a  speaking  acquaint- 
ance with  all  of  the  specialties;  has  had  "clinical  experience'';  is  an 
effective  speaker;  is  a*  social  engineer;  and  who,  in  the  words  of 
Professor  Whipple,  "can  understand  the  relation  between  com- 
munity health  and  community  environment;  who  is  a  sanitary 
statesman." 

Now  this  is  a  difficult  set  of  specifications  for  the  ordinary  health 
officer.  But  I  beUeve  that  if  we  can  remove  the  health  officer  from 
the  field  of  partisan  poUtics,  giving  him  a  reasonable  tenure  of  office 
based  upon  efficiency,  we  can  give  to  him  a  position  that  will  enable 
him  to  meet  his  obligations  as  a  man.  I  have  absolute  faith  in  the 
fact  that  if  this  message  is  presented  to  the  yoimg  men  and  women 
of  our  universities  and  medical  schools,  out  of  that  group  will  come 
a  high  type  of  idealists  that  will  enable  us  to  produce  this  new  kind 
of  statesmen. 

WHAT  KIND  OF  MEN  WUX  BE  NEEDED  IN  THE  FUTUBE  DEPABTMENT  OF  HEALTH, 

B8PECIALLT  FOB  THE  LABGEB  ADMINISTBATiyB  TASKST 

Dr.  A.  7.  McLAVaHLDT,  AsHttaiU  8urg§on  Oenerol,  United  Btata  PvMk  HeaXik  8ervk€. 

The  evolution  of  health  departments  and  the  widening  of  their 
scope  of  activity  has  necessitated  the  development  of  specialists  in 
sanitary  engineering,  epidemiology,  bacteriology,  vital  statistics, 
public-health  education,  and  the  newer  aspects  of  public  health. 
The  great  need  for  these  highly  specialized  workers  is  now  almost 
universally  recognized.  The  question  arises  naturally,  Do  these 
specialists  need  the  complete  training  of  the  health  officer  ?  I  should 
answer  that  question  by  saying  that  if  the  specialist  aspires  to  the 
higher  administrative  positions  he  should  have  the  complete  training 
of  a  health  officer. 

While  specialists  in  various  phases  of  public  health  work,  bacteriol- 
ogy, epidemiology,  vital  statistics,  sanitary  engineering,  or  any  other 
specialty  may  have  this  special  training  added  to  the  basic  training 
of  the  B.  S.  degree,  it  is  certain  that  the  public  health  administrator 
of  the  future  should  be  a  general  practitioner  of  public  health  as  well 
as  a  specialist.  He  will  need  a  medical  basis  for  his  training,  and  added 
to  this  he  must  have  a  general  knowledge  of  every  phase  of  health 
work — epidemiology,  vital  statistics,  bacteriology,  sanitary  engineer- 
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ing;  child,  mental, and  industrial  hygiene;  and  public  health 
tration,  including  business  methods  and  public  health  education. 

This  meaifis  that  a  young  man  with  perhaps  an  arts  or  science  de- 
gree who  acquires  a  special  knowledge  of  vital  statistics,  bacteriology, 
or  any  other  single  specialty  without  a  basic  medical  training  must  be 
satisfied  to  be  a  useful  cog  in  a  machine  of  his  specialty,  without  am- 
bition or  aspiration  for  the  larger  administrative  positions.  This 
does  not  mean  that  the  basic  medical  training  referred  to  should  be 
the  conventional  four-year  course  now  given  in  our  medical  colleges 
leading  to  the  degree  M.  D.  It  is  quite  certain  that  Uus  course  does 
not  contain  all  the  essentials.  Nor  does  it  ^ive  sufficient  accent  to 
those  fundamentals  of  public  health  which  happen  to  be  included.  It 
is  equally  certain  that  the  ordinary  curriculum  of  a  medical  college  as 
applied  to  the  prospective  health  officer  contains  subjects  which  could 
be  either  eliminated  or  the  number  of  hours  devoted  to  them  greatly 
curtailed.  Modification  of  existing  curricula  to  meet  public  health 
requirements  is  necessary.  The  ''  Y"  plan  suggested  by  the  late  Pro- 
fessor Sedgwick  has  much  to  recommend  it,  and  it  will  be  explained 
and  discussed  in  detail  by  other  speakers.  Educators  should 
frankly  inform  students  of  the  possibilities,  and  should  particularly 
accentuate  the  limitations  of  partial,  highly  specialized  public-health 
training. 

The  public-health  administrator  of  the  future  must  be  less  of  a 
policeman  and  more  of  a  statesman  than  the  health  officer  of  the  past. 
The  old  health  officer  type  was  usually  a  practicing  physician  who 
upon  aasimiing  his  new  position  was  most  impressed  by  the  very  laige 
police  powers  which  came  to  him  with  the  position.  He  considered 
it  his  duty  to  confine  his  activity  to  enforcing  law  and  regulation 
and  clamoring  for  more  law  and  regulation. 

Most  health  officers  of  experience  now  know  that  the  best  results 
can  be  obtained  voluntarily  by  the  lever  of  public  opinion  and  that 
a  law  or  regulation  which  is  not  supported  by  popular  opinion  will  be 
ineffective.  The  wise  health  officer  will  regard  police  power  as  simi- 
lar to  the  foundation  of  a  building.  We  like  to  know  that  it  is  ade- 
quate and  strong,  but  once  satisfied  of  this,  we  may  almost  forget  it 
and  devote  our  energies  to  securing  the  proper  type  of  superstruc- 
ture. We  also  realize  that  the  limits  of  our  activity  under  law  and 
ordinance  have  been  reached  and  that  significant  reduction  in  mor- 
bidity or  mortality  will  depend  upon  voluntary  cooperation  rather 
than  compulsion. 

The  public-health  administrator  should  be  a  business  man  and  a 
statesman.  Too  often  you  hear  the  trite  calumny  that  doctors  are 
poor  business  men.  This  popular  impression  extends  to  the  medical 
health  officer.  Training  in  health  administration  should  include  thor- 
ough courses  in  business  methods,  cost  accounting,  and  budgetary 
systems. 
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He  must  not  only  include  in  his  program  of  work  all  the  newer 
aspects  of  pubUc  health  which  have  developed  in  recent  years,  but  he 
must  have  the  vision  to  plan  and  take  up  promptly  new  lines  of  attack 
on  pubUc  health  problems.  This  does  not  mean  that  all  such  work 
most  be  carried  out  in  the  health  department  itself.  Some  of  it  may 
well  be  carried  out  by  other  departments  of  government  cooperating 
with  the  health  department.  He  must  have  the  wisdom  and  the  cour- 
age to  relegate  to  other  departments  of  government  indirect  health 
lu^tivities  which  do  not  properly  belong  in  the  health  department, 
retaining  through  cooperation  a  consultant  relation  to  such  work. 

He  should  possess  the  qualifications  of  a  statesman  because  he  will 
find  it  necessary  to  control  and  utilize  all  sorts  of  unofficial,  voluntary 
health  agencies  and  spontaneous  popular  movements.  The  ideal 
health  administrator  will  attempt  to  make  every  citizen  of  the  State 
feel  that  he  is  a  partner  in  the  enterprise  of  public  health  and  an 
integral  part  of  the  health  machine. 

How  can  a  man  acquire  the  qualifications  necessary  for  a  successful 
health  administrator  1  Provided  he  has  certain  fundamental  inherent 
qualities,  he  may  acquire  the  necessary  training  in  two  ways — by 
experience  alone,  or  by  training  in  a  school  of  public  health  plus 
experience.  The  first,  by  experience  alone,  is  a  long,  hard  road — 
hard  on  the  student  and  hard  on  the  public,  who  must  suffer  for  his 
mistakes.  The  second  is  the  ideal  method,  a  proper  training  in  a 
public-health  school  with  a  proper  curriculum  for  the  purpose,  sup- 
plemented by  practical  experience  during  his  course  and  after  his 
graduation. 

Our  ideal  health  administrators  of  the  future  should  be  men  of  such 
caliber  that  they  will  rank  in  statesmanship  with  the  relatively  small 
number  of  really  great  leaders  in  each  State.  Men  of  this  type  have 
been  developed  in  State  and  city  administration,  and  their  leader- 
ship and  prestige  is  such  that  they  secure  teamwork  and  compliance 
with  any  given  program  with  the  maximum  of  prompt  results  and 
the  minimum  of  friction.  We  must  find  a  way  of  producing  in  greater 
numbers  and  much  more  quickly  the  type  of  health  administrator 
who  has  become  a  national  figure  through  the  slow  school  of  expe- 
rience. 

There  is  a  very  general  impression  that  the  administrator  is  suc- 
cessful because  of  what  is  commonly  called  personality.  The  opinion 
is  equally  prevalent  that  this  co-called  personality  is  inborn  and  can 
not  be  acquired.  I  do  not  subscribe  to  this  view.  Many  of  the 
qualities  which  are  grouped  under  the  rather  indefinite  label  "per- 
sonality''  can  be  taught.  Men  are  often  brusque  from  imitation  of  a 
superior  who  seems  to  be  a  successful  health  officer.  Such  a  health 
officer  considers  his  brusque,  uncompromising  attitude  toward  the 
pubUc  as  an  evidence  of  strength  of  character  when  it  is  really 
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nothing  but  a  pose.  The  young  student  of  public  health  working 
under  such  a  chief  is  very  likely  to  imitate  his  example*  Conversely, 
he  can  be  taught  to  imitate  a  very  different  type  qmte  as  easily. 
Character  is  molded  largely  by  our  imitative  faculty.  Many  faults 
of  character  can  be  curbed,  controlled,  or  eliminated  and  good 
qualities  developed  by  taking  advantage  of  the  imitative  faculty  of 
the  yoimg  and  furnishing  in  our  teaching  the  proper  models  for 
imitation. 

To  give  the  training  necessary  to  produce  the  type  of  public  health 
administrator  indicated  above  will  necessitate  special  public  health 
schools  or  very  radical  changes  in  the  curricula  of  our  existing  schools. 
In  addition  to  the  many  special  subjects  which  must  be  taught,  the 
greatest  stress  must  be  placed  on  teaching  and  demonstrating  public 
health  administration.  This  is  a  subject  without  a  textbook  and  the 
number  of  teachers  with  practical  experience  and  the  other  necessary 
qualifications  is  limited.  Such  men  must  be  added  to  the  faculty 
of  any  institution  which  expects  to  graduate  men  qualified  as  public- 
health  administrators. 

To  summarize,  I  hope  I  have  made  it  clear  that  the  successful 
health  administrator  of  the  future,  in  addition  to  his  professional 
training,  must  be  a  business  man  and  a  statesman,  and  that  proficiency 
in  these  two  phases  can  be  acquired  by  proper  courses  of  training  in 
our  schools.  The  quahties  of  a  business  man  will  inspire  confidence 
in  the  legislative  body  which  makes  the  appropriations,  and  the 
statesmanlike  qualities  will  enable  him  to  utilize  to  the  best  advan- 
tage all  the  official,  unofficial,  and  voluntary  agencies  engaged  in 
public  health  activity. 

WHAT  KIND  OF  MEN  Wn.L  BE  NEEDED  FOR  RESEABCH7 

Br.  A.  M.  Stimson,  Surgeon,  AssUtant  Director  Hygienic  Laboratory,  United  States  Public  Health  Service, 

We  have  talked  a  great  deal  here  about  education  and  have  taken 
up  two  out  of  three  possible  features.  We  have  spoken  of  the  person 
who  is  to  be  taught  and  of  the  person  who  is  to  teach.  The  next 
thing  is  naturally  what  are  we  going  to  teach.  If  we  teach  only 
what  we  know  at  the  present  time  we  will  not  succeed  in  eradicating 
disease  at  anything  like  the  rate  at  which  we  would  like  to  see  it 
eradicated.  We  have  got  to  have  more  information  all  the  time. 
If  you  analyze  public-health  practice  at  the  present  time,  you  will 
find  that  there  are  a  great  many  diseases  which  we  attempt  to  prevent 
by  methods  which  would  not  stand  very  strict  analysis.  They  are 
not  really  fundamentally  scientific.  Many  of  the  methods  which  are 
in  common  usage  are  really  rule  of  thimib  methods.  We  must  have 
more  accurate  means  at  our  disposal  and  the  only  way  we  can  get 
these  means  is  by  research. 
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On  the  entire  program  the  word  research  occurs  but  once.  That 
is  probably  the  proper  proportion,  because  abeady  we  have  so  much 
material  at  our  disposal  to  be  taught  to  prospective  health  officers 
that  we  can  spend  quite  a  few  years  in  using  that  up  before  we  need 
the  new  material  that  is  to  come  forward.  The  information  is 
considerably  ahead  of  what  the  public  has  absorbed  or  applied.  There 
is  no  doubt  about  that.  Still,  I  do  not  like  to  be  the  sole  represen- 
tative on  the  program  of  this  particular  branch  of  the  subject,  and  I 
hope  that  those  who  discuss  later  on  will  expand  and  improve  upon 
what  I  have  to  say. 

Professor  Winslow  has  given  us  a  classification  of  health  activities 
and  health  workers  which  I  am  perfectly  willing  to  accept  and  I 
think  it  probably  superior  to  any  I  could  evolve.  But  from  the 
standpoint  of  research  I  have  attempted  to  group  those  who  are  to 
engage  in  research  in  coming  years  imder  three  general  headings. 
There  are  not  any  good  names  which  are  exactly  descriptive  of  these 
groups,  but  for  practical  purposes  and  for  the  purposes  of  this  meet- 
ing I  suggest  the  term  epidemiologist  for  the  first  group.  By  that 
I  mean  those  who  study  the  mass  phenomena  of  disease.  They  use 
special  methods  which  are  only  at  the  present  time  being  formu- 
lated. They  use  statistical  methods  to  a  large  extent;  they  deal 
with  sociological  and  economic  phenomena  and  their  data  reach  all 
the  way  from  the  details  of  pathology  up  to  the  very  broad  considera- 
tions of  sociology. 

The  second  group  of  research  workers  I  will  describe  as  the  clini- 
cal investigators,  and  by  that  I  mean  those  persons  who  in  the 
presence  of  the  sick  person  study  disease  and  try  to  learn  the  methods 
of  its  development  and  of  its  control. 

The  third  group  I  would  suggest  are  the  laboratory  investigators. 
I  do  not  mean  that  the  laboratory  investigators  are  merely  those  who 
work  in  the  laboratory,  but  I  mean  those  who  employ  the  methods 
of  experimental  research  under  laboratory  conditions,  whether  it 
be  in  the  laboratory  or  as  applied  to  some  problem  which  is  to  be 
done  outside  of  the  laboratory,  but  is  essentially  an  experimental 
research. 

Now,  the  tentative  program  which  was  handed  me  asked  for  a 
discussion  of  the  qualities  of  research  workers,  and  of  the  ways  in 
which  medical  schools  and  schools  of  public  health  may  develop 
men  with  these  qualities.  What  qualities  will  he  needed  in  coming 
research  worJcersf  As  I  see  it,  they  will  need  thos^  qualities  which 
have  characterized  successful  research  workers  in  the  past.  I  am 
not  a  psychologist  and  I  can  not  define  these  qualities  in  the  terms 
which  ought  to  be  used.  But  in  ordinary  parlance  the  qualities 
needed  in  a  research  worker  are:  (1)  A  passion  for  that  sort  of 
knowledge  which  can  be  experimentally  verified;  (2)  an  imagination 
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which  is  sufficient  to  frame  fruitful  hypotheses,  not  bizarre,  crazy 
hypotheses  which  will  waste  lots  of  time,  but  a  controlled  imagina- 
tion which  seeks  for  and  formulates  hypotheses  which  are  likely  to 
be  fruitful;  (3)  inventiveness,  a  sufficient  inventiveness  to  think  of 
ways  of  working  out  those  problems  which  they  have  framed;  (4)  an 
industry  which  is  not  to  be  turned  aside  by  failure;  (5)  the  quality 
of  scientific  honesty,  which  is  probably  the  rarest  of  all  the  quaUties 
which  I  have  enumerated  here.  It  is  a  frame  of  mind  which  is  not 
satisfied  with  half  truths  even  if  they  are  of  immediate  practical  use 
and  which  places  the  ultimate  truth  far  above  any  consideration  of 
personal  advantage  or  of  what  is  immediately  desirable. 

Now,  these  are  the  qualities  of  research  workers  which  have  led 
to  success  in  the  past.  I  think  there  is  another  one  which  is  un- 
questionably demanded  and  that  is  the  spirit  of  generous  coopera> 
tion  with  other  workers  in  similar  Unes.  In  the  past  we  have  had 
great  geniuses  who  have  sprung  up  and  single  handed  have  solved 
great  problems  and  given  us  methods  which  have  enabled  us  to 
accomplish  a  great  deal.  But  in  the  future  we  can  not  expect  very 
much  of  this.  The  research  worker  of  the  future  must  work  in  co- 
operation with  other  worker^.  Only  by  focusing  the  eflForts  of  men 
who  look  upon  the  same  problems  from  different  angles  are  we  to 
expect  great  advances  in  the  future.  Now  and  then  we  will  have  a 
great  genius  who  will  do  things  all  by  himself,  but  if  we  are  going 
to  organize  work  of  this  kind  we  must  bring  together  men  who 
work  upon  the  same  problem  from  different  angles  and  are  willing 
to  cooperate. 

Now,  as  to  the  training  which  these  groups  will  need:  The  epi- 
demiologist, I  think,  should  have  a  broad  training  in  general  pathol- 
ogy. He  need  not  necessarily  have  a  full  medical  course,  but  he 
should  have  enough  knowledge  of  general  pathology  so  that  the 
essential  features  of  any  disease  which  he  is  to  investigate  will  be 
apparent  to  him,  and  he  will  not  fall  into  the  serious  errors  which 
those  who  have  no  training  in  pathology  are  sure  to  make.  Again, 
as  we  look  at  this  in  the  broad  we  find  that  social  conditions  and 
economic  conditions  are  at  the  basis  of  very  many  of  our  problems. 
Consequently  the  epidemiologists  (or  men  in  this  group)  should  have 
training  in  economics  and  sociology,  and  lastly  they  should  have 
training  in  statistical  methods. 

Now,  the  clinical  investigators:  It  would  seem  that  the  ordinary 
medical  course  ought  to  suffice  to  produce  clinical  investigators.  As 
a  matter  of  fact  it  does  not  seem  to  work  out  that  way.  Granted  a 
man  with  all  the  natural  qualities  I  have  mentioned  for  research 
workers,  it  is  to  be  doubted  whether  the  ordinary  medical  course 
fosters  and  cherishes  those  qualities  to  such  an  extent  that  when  a 
man  comes  out  at  the  other  end  of  the  horn  he  is  still  potentially  a 
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research  worker.  This  may  be  due  merely  to  the  immense  bulk  of 
actual  detail  information  that  has  to  be  learned  during  the  medical 
course.  On  the  other  hand,  is  it  not  possible  that  the  method  of 
teaching  is  such  that  it  fails  to  develop  those  qualities  which  I  have 
mentioned  as  belonging  to  research  workers  t 

Now  as  to  laboratory  investigators:  It  is  not  essential  that  they 
should  have  gone  to  a  medical  school  or  to  a  public-health  school. 
We  must  not  think  of  research  connected  with  public  healUi  as 
being  particularly  medical.  Quite  as  much  may  come  to  us  from 
laboratories  or  from  workers  who  have  nothing  to  do  with  medicine. 
The  fundamental  sciences  of  physics,  chemistry,  and  biology  will 
recruit  fully  as  many  valuable  workers  as  the  medical  school  or  the 
public  health  school.  It  is  the  fimction  of  those  who  wish  to  de* 
velop  and  get  the  most  out  of  research  workers  to  bring  together 
these  men  who  have  studied  along  different  lines  upon  the  particular 
problem  upon  which  we  are  working  and  in  that  way  solve  it. 

Ways  by  which  medical  schools  and  schools  of  public  health  may 
develop  men  with  the  needed  qualities:  The  question  can  not  fairly 
be  discussed  without  entering  the  realm  of  pedagogy  in  which  com- 
petence may  justly  be  questioned.  The  user  may  know  exactly 
what  kind  of  material  he  needs  without  seeing  clearly  how  the  pro- 
ducer is  to  furnish  it.  He  can  only  offer  suggestions  which  may  or 
may  not  prove  practicable. 

What  are  needed  are  men  whose  peculiar  natural  qualifications 
have  been  cherished  and  developed  during  the  time  when  they 
have  been  accumulating  the  specific  information  essential  in  their 
subsequent  work. 

It  would  appear  therefore  that  education  should  develop  the 
imaginative,  inventive,  and  reasoning  qualities  at  the  same  time 
that  it  feeds  the  memory  with  ascertained  facts. 

The  mass  of  facts  to  be  assimilated  in  the  medical  course  is  enor- 
mous, and  yet  their  mastery  is  probably  essential  to  the  production 
of  the  qualified  practitioner.  It  is  a  question,  however,  whether  the 
so-called  medical  specialities  could  not  with  profit  be  reserved  largely 
for  postgraduate  study,  thus  relieving  the  pressure  of  the  medical 
course  and  making  possible  the  more  general  employment  of  the 
inductive  as  opposed  to  the  didactic  method  of  teaching.  It  is 
believed,  moreover,  that  more  insistence  should  be  placed  upon  a 
thorough  grounding  in  the  primary  physical  sciences  as  an  entrance 
requirement  for  the  medical  school. 

The  medical  schools,  however,  will  contribute  in  large  part  to 
only  one  of  the  groups  of  investigators — the  clinical  group. 

The  school  of  public  health  is  a  comparatively  recent  develop- 
ment, which  offers  great  promise  of  ultimately  providing  the  kind 
of  nien  who  will  be  needed  in  some  of  the  departments  of  public- 
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health  research.  They  already  mclude  the  study  of  certain  essen- 
tial medical  subjects.  In  so  far  as  the  imparting  of  information  is 
concerned,  an  extension  of  the  courses  to  include  certain  sociol(^cal 
subjects  and  an  intensification  along  certain  laboratory  lines  would 
apparently  suffice  for  the  production  of  competent  workers  in  the 
epidemiologist  and  laboratory  investigator  .groups  respectively. 
But  this  is  only  to  be  hoped  for  provided  the  teaching  is  such  as  to 
conserve  and  develop  the  native  qualities  which  have  been  described. 
The  medical  schools  and  the  public  health  schools  can  not  hope 
to  do  more  than  prepare  men  for  some  of  the  departments  of 
research  which  will  be  required,  and  indeed  will  perhaps  play  no 
essential  part  in  the  training  of  certain  specialists.  These  men,  fired 
with  the  desire  for  excellence  in  some  special  line  of  study,  will  con- 
tinue to  select  courses  at  different  institutions  which  progressively 
contribute  to  reaching  the  goal  which  they  have  chosen.  It  is  to 
be  hoped  that  they  will  early  discover  that  in  order  to  get  the  most 
out  of  themselves,  to  contribute  the  maximimi  to  the  cause,  it  will 
be  necessary  for  them  at  least  to  understand  the  aims  of  others  who 
approach  the  same  problems  from  different  angles,  and  to  subdue 
their  individual  aspirations  to  the  extent  of  generous  cooperation. 

DISCUSSION. 

Dr.  Vernon  Kellogg: 

I  am  not  competent  to  say  anything  about  the  special  relations 
of  the  public-health  workers  to  research,  so  I  shall  give  my  moment 
to  a  word  or  two  about  research  in  its  more  general  relations. 

The  goal  of  our  progress,  of  our  human  social  evolution,  can  be 
defined  in  certain  terms  determined  by  ideals  which  come  from  our 
racial  consciousness.  That  may  seen  rather  indefinite,  but  actu- 
ally I  think  all  of  us  will  agree  that  most  human  beings  have  a 
common  consciousness  of  certain  ideals  for  the  future  of  the  human 
race — what  it  shall  become,  what  it  shall  do.  But  idealistic  as  our 
aims  may  be,  we  must  be  realistic  in  our  methods  of  achieving 
these  aims.  To  satisfy  these  conditions  we  must  have  scientific 
knowledge,  which  is  an  accumulation  of  facts,  and  an  organization 
of  these  facts  so  that  they  may  be  effectively  used. 

It  has  been  my  privilege  within  the  last  few  months,  as  your 
chairman  suggested,  to  see  at  first  hand  the  horrible  scenes  of  the 
Russian  catastrophe.  Those  scenes  are  brought  about  largely  be- 
cause of  lack  of  scientific  knowledge.  The  rulers  of  Soviet  Russia 
lack  knowledge.  It  is  not  simply  that  there  is  a  lack  of  food.  There 
is  lack  of  everything  to  help  care  for  the  people  in  the  interior  of 
Russia.  Such  lack  of  sanitary  conditions  as  exists  there  is  hardly 
imaginable  to  us  over  here. 
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Scientific  knowledge;  then,  we  must  have  if  we  are  to  realize  these 
ideals,  and  if  we  are  to  have  scientific  knowledge  we  must  have 
research.  Research  is  the  special  privilege  of  genius,  but  it  is  open 
also  to  a  great  many  of  the  well-meaning  persons  interested  in  human 
progress.  Any  man  of  good  intelligence  and  of  good  training  can 
venture  to  try  to  find  out  new  things  in  science,  and  that  is  all  that 
research  is. 

The  new  field  of  the  public  health — what  an  extensive  field  for  a 
man  looking  for  new  knowledge!  And  what  an  opportunity  for  a 
beneficent  application  of  this  new  knowledge!  You  have  before  you 
an  opportunity  to  do  something  for  the  human  race  that  many  men 
and  women  a  little  older  did  not  have,  even  with  all  the  good  will  in 
the  world.  They  did  not  have  the  opportimity  that  you  have  because 
there  was  less  in  their  time  of  the  accumulation  ol  scientific  knowledge 
which  now  exists  and  can  be  used  in  ben^ting  human  health  and 
strength. 

And  so  as  the  representative  of  an  institution  that  is  primarily 
interested  in  research  I  wish  you  Godspeed  in  the  accomplishment  of 
immediate  good  work  by  making  use  of  what  is  known  and  by  pushmg 
forward  beyond  the  horizon  into  new  regions  of  knowledge  which 
will  make  it  possible  for  you  to  do  more  good  deeds  in  the  future. 

Dr,  William  H.  Parle: 

I  did  not  even  know  that  Doctor  Vaughan  knew  I  was  here,  and 
was  having  a  very  enjoyable  time  listening  to  others.  I  was  natu* 
rally,  as  a  laboratory  man,  much  interested  in  Doctor  Stimson's  talk 
and  I  simply  felt  that  every  word  he  said  was  what  I  shoidd  like  ta 
have  said.  When  I  entered  into  public  health  work  it  was  through 
the  suggestion  of  Doctor  Biggs  and  I  learned  from  him  what  waa 
brought  out  by  Doctor  Stimson,  that  in  the  public  health  laboratory 
we  have  to  keep  thinking  of  those  problems  which  might  give  us  some 
definite  information.  I  remember  at  the  very  first,  before  I  had  had 
any  experience,  we  wondered  whether  the  problems  would  hold  out. 
As  time  went  on,  of  course,  we  found  that  the  problems  increased. 

I  liked  very  much  Doctor  Stimson's  suggestion  of  scientific  honesty. 
It  is  so  easy  in  laboratory  work  with  just  a  little  bit  done  to  think 
that  we  see  the  future  and  can  already  publish  some  very  valuable 
results.  It  is  very  hard  to  wait  until  these  results  have  been  added 
to  and  added  to  and  to  be  sure  we  have  something  which  is  really  an 
advance  in  public  health  and  not  something  which  is  one  sided  and 
to  which  objections  may  come  up  which  make  it  of  no  use. 

Doctor  Biggs  has  brought  up,  although  I  do  not  agree  with  him, 
that  public  health  laboratories  are  the  most  important  functions  of  a 
public  health  administration.  The  laboratories  have  certain  sane^ 
useful  functions.     They  bring  laboratory  methods  into  public  health 
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work  and  add  now  and  then  some  new  points.  The  laboratory  brings 
the  medical  profession  in  touch  with  the  health  authorities.  If  the 
physician  is  receiving  calls  from  the  laboratory  a  cooperative  spurit 
is  developed  between  the  health  authorities  and  physicians  which 
could  probably  be  obtained  in  no  other  way. 

IV.  HOW  MAY  MORE  AND  BETTER  SANITARIANS  BE  RECRUITED? 

BBASONS  GIYEN  BY  MEDICAL  STUDENTS  FOR  NOT  ENTEBWO  SCHOOLS  Of  PUBUC 

HEAUTH  AND  PUBUC  HEALTH  WORK. 

Edwin  O.  Jordan,  Ph.  D.,  Professor  of  Bacteriologif,  UntversUy  of  Chicago. 

Brief  questionnaires  were  distributed  to  the  medical  students  in 
two  universities  where  public  health  schools  are  already  established 
(Harvard  and  Johns  Hopkins),  and  in  two  where  no  definitely  organ- 
ized public  health  schools  exist  at  present  (California  and  Chicago). 
The  questions  were  designed  to  bring  out  the  student's  reasons  for 
entering  a  medical  school  rather  than  a  school  of  public  health  and 
the  reasons,  if  any,  why  public  health  work  seemed  unattractive. 
Four  hundred  and  sixty-one  replies  were  received.  One  hundred  and 
three  students,  or  between  one-fourth  and  one-fifth  of  the  whole 
number,  stated  that  they  had  at  some  time  considered  more  or  less 
seriously  taking  up  public  health  work.  A  few  of  these  (Chicago  3, 
California  5)  asserted  that  they  were  studying  medicine  because  a 
public  health  school  was  not  available,  but  a  much  larger  number 
(32)  declared  that  they  considered  a  preliminary  medical  training 
essential  to  the  proper  prosecution  of  public  health  work. 

The  358  medical  students  who  stated  that  they  had  never  been 
attracted  by  and  had  not  seriously  considered  entering  public  health 
work  gave  as  their  reasons: 

(A)  Insufficient  knowledge  of  the  field  (23  per  cent). 

(B)  Desire  for  personal  contact  with  patients  (18  per  cent). 

(C)  Politics  (15  per  cent). 

(D)  Inadequate  remuneration  (9  per  cent). 

(E)  Lack  of  independence  (9  per  cent). 

Of  the  103  students  who  stated  that  they  had  at  some  time  con- 
sidered entering  public-health  work,  about  one-third  (32)  were  still 
undecided ;  4  or  5  were  still  intending  to  take  up  public.iiealth  work, 
but  all  agreed  that  a  medical  training  or  at  all  events  a  medical  degree 
was  essential.  The  other  two-thirds  had  abandoned  all  intention  of  a 
public  health  career  very  largely  for  the  reasons  already  cited. 
Politics  (C)  was  a  determining  or  important  factor  in  28  per  cent, 
inadequate  remuneration  (D)  in  23  per  cent,  lack  of  independence  (E) 
in  17,  lack  of  personal  contact  (B)  in  14.  Other  difficulties  of 
objections  mentioned  were  the  limited  field  of  public  health,  the  large 
amount  of  routine  work,  the  restrictions  placed  on  personal  initiative, 
the  narrow  choice  of  location  or  the  entire  lack  of  choice  in  the 
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national  seryice,  and  (in  California  and  Chicago)  the  lack  of  suitable 
opportunities  for  study. 

Repreeentatiye   answers   from   both   groups   will   illustrate   the 
students'  point  of  view. 

(A)  Insufficient  knowledge  of  the  field  (23  per  cent). 

*'  Public  health  is  new  and  only  within  recent  yeans  haa  there  been  much  diacwwion 
of  it.  As  yet  the  public  has  not  grasped  its  importance.  I  have  decided  on  medidne 
or  surgery  because  of  the  uncertainty  as  to  just  what  public  health  work  is  and  what 
it  shall  include  in  its  scope.'' 

'*  Schools  of  public  healtiix  are  new  and  public  hefldth  work  is  comparatively  unknown 
to  most  persons.  This  ia  certainly  an  important  reason  why  otheora,  as  well  as  I,  have 
not  undertaken  to  prepare  themselves  for  this  work." 

*'I  have  never  thought  of  men  being  trained  especially  for  the  work,  but  think 
medical  students  should  be  furnished  with  information  about  the  matter." 

^''I  have  known  nothing  about  public  health  work.  I  should  have  considered  it» 
probably  seriously,  if  I  had  known  anything  about  it  and  might  have  entered  it| 
if  it  had  been  brought  to  my  attention.  I  never  heard  of  a  public  health  school, 
although  I  am  a  B.  A.  of  Yale  and  an  M.  A.  of  Columbia." 

"I  have  never  considered  the  matter  of  public-health  work  and  do  not  know  enou^ 
about  it  to  comment  on  the  desirability  or  undesirabilit}'  of  said  work.  Would  welcome 
information  on  the  matter." 

'^I  have  never  heard  of  public  health  as  a  profession  in  itself." 

''I  have  no  information  about  public-health  work  that  would  bring  the  matter  up  for 
discussion." 

*'There  is  no  well-recognized  school  of  public  health  in  the  United  States." 
(Twenty-eight  students  in  the  Universities  of  Chicago  and  CaUfomia  declared  that 
they  had  never  heard  of  any  school  devoted  to  public  health.) 

(B)  Desire  for  personal  contact  with  patients  (18  per  cent). 

"Medicines-general  practice — gives  the  most  opportunity  to  enjoy  personality 
and  gratify  psychological  curiosity." 

"I  prefer  the  treatment  of  and  contact  with  individuals  to  work  with  laige  groups 
or  whole  communities.  I  find  the  application  of  anatomy,  physiology,  and  pathology 
in  study  and  treatment  of  disease  in  individuals  much  more  interesting  than  study 
of  epidemiology  and  public  health  work  in  general." 

'*  Personal  contact  with  patients  appeals  more  than  dealing  with  the  community 
aa  a  whple,  thou^  the  opportunity  for  service  may  be  as  great  in  one  as  in  the  other." 

(C)  Politics  (15  per  cent). 

"Public  health  work  is  in  the  hands  of  politicians  rather  than  medical  men  who 

are  actuated  by  idealistic  motives." 

"I  do  not  wish  to  be  dependent  on  political  pull  for  a  living." 

"Under  the  present  regime  remuneration  and  position  to  be  obtained  depend 

not  on  ability,  but  upon  the  patronage  of  a  'hi^er  up. ' " 

"As  politics  are  at  present  conducted,  the  uncertainty  of  one's  position  as  a  public 

official  or  employee  is  very  great.    If  this  uncertainty  ia  remedied  in  the  future, 

public  health  work  will  appeal  to  the  medical  student  much  more  than  at  present." 
'  *  Promotion  is  too  often  the  result  of  'pull '  rather  than  merit. " 
''Public  health  work  as  I  have  seen  it  seemed  to  be  political  rather  than  scientific." 
"Public  weltoe  and  health  are  indeed  ideals,  but  depending  on  politicians  for  a 

jat>  is  another  matter." 
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'^Politicfl  play  too  lai^e  a  part  not  only  in  obtaining  jobe,  but  in  prosecuting  any 
project." 

<'I  consider  preventive  medidne  a  most  desirable  field.  The  fact  that  it  is  tied  up 
with  politics  makes  it  undesirable  as  far  as  I  am  concerned.'' 

(D)  Inadequate  remuneration  (9  per  cent). 

'*The  remuneration  for  a  man  who  has  spent  nine  or  more  yeais  in  preparation  is 
inadequate  in  public  health." 

''Discouraging  expenditure  of  money  and  time  necesBary  lor  adequate  training  in 
public  health." 

**  While  the  financial  aspect  has  never  been  a  ^tor  in  prompting  me  to  study 
medicine,  I  do  not  believe  that  the  remuneration  in  public-healtii  work  is,  in  most 
instances,  adequate  when  the  preparation  and  work  is  considered." 

"The  compensation  in  medical  practice  bears  some  relation  to  your  ability." 

''Only  persons  financially  independent  can  think  of  making  the  outlay  in  time 
and  money  necessary  for  a  high-class  medical  training,  add  to  that  training  in  pub^c 
health  WOTk  and  then  receive  the  average  salary  that  is  paid  one  so  trained." 

"The  remuneration  is  not  sufficient  to  repay  men  who  have  had  to  spend  the  time 
and  money  to  obtain  a  bachelor's  degree  (B.  S.  or  A.  B.)  previous  to  their  entry  into 
medical  school  and  the  expenses  of  such  a  school  as  Johns  Hopkins  Medical  School." 

(E)  Lack  of  independence  (9  per  cent) . 

"One's  success  in  clinical  work  depends  more  on  one's  work  than  is  the  case  in 
public  health  work;  that  is,  one  obtains  more  immediate  returns  in  clinical  work, 
and  more  proportional  to  one's  efforts." 

"It  is  my  impression  that  a  diplomat  or  a  politician  would  succeed  better  than  a 
person  who  perhaps  is  better  fitted  actually,  but  may  possibly  lack  personality." 

"There  is  always  a  suspicion  of  dulling  the  initiative  in  any  Government  position — 
saw  too  many  Regular  Army  medical  men  during  the  war." 

** There  is  no  swivel  chair  dictation  (in  medical  practice)." 

"I  prefer  independence  rather  than  the  hierarchy  of  the  Public  Health  Service; 
in  other  words,  I  endured  the  life  (as  private)  in  the  Army  as  a  war-time  duty  and 
would  not  look  forward  to  a  lifetime  of  always  recognizing  a  superior  officer  and  bein^ 
forced  to  "drive"  subordinates.  Note  that  the  above  reasons  are  all  based  on  per« 
sonal  preference,  i.  e.,  I  am  not  the  type  of  person  who  would  like  public  health 
work.  I  think  that  the  Public  Health  Service  offers  (as  far  as  my  slight  knowledge 
of  it  goes)  an  ideal  career  for  the  right  type  of  man." 

"  I  do  not  wish  to  work  for  a  salary. " 

Closely  connected  with  such  objections  is  the  frequently  expressed 
dislike  for  routine,  clerical,  and  administrative  work.  Army  expe- 
riences are  often  referred  to. 

"Any  type  of  close  organization  gives  a  chance  for  subordinatea— which  savors  of 
the  Army." 

'  *  The  bdiousness  of  rank. ' ' 

"Experience  in  Army  makes  me  feel  there  are  many  small  annoyances  in  working 
for  a  large  organization,  e.  g.,  red  tape,  etc." 

"Would  not  consider  any  civil  service. " 

"After  being  in  the  Army,  I  didn't  want  to  work  for  the  Government." 

"  I  feel  public  health  work  is  too  much  like  the  Army. " 
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A  good  many  students  have  expressed  their  belief  that  public 
health  work  is  simply  a  ^'branch  of  medicine/'  a  part  of  the  duty  of 
the  practicing  physician.  There  is  an  obvious  tinge  of  resentment 
in  some  of  the  answers. 

''Because  I  consider  medicine  ft  weU-established  and  recognized  profession  from 
which  one  can  to  the  best  advantage  promote  and  aid  the  newer  and  less  weU-estab- 
lished  work  of  public  health.  I  consider  public  health  fully  as  much  the  concern  of 
the  doctors,  educators,  social  service  workers,  ministers,  and  public  officials  as  any 
other  of  their  professional  or  social  duties. '' 

"I  have  little  or  no  interest  in  the  merely  technical  or  superficial  types  of  public 
health  work  which  a  man  can  engage  in  without  a  modern  thorough  medical  train- 
ing." 

"Because  I  want  to  make  my  contribution  to  personal  and  public  health  from  the 
standpoint  and  in  the  capacity  of  an  active  practitioner.  ** 

"My  interest  in  laboratory  work  and  public  education  is  collateral  to  my  interest 
in  the  practice  of  the  healing  art.  I  believe  that,  for  myself  at  least,  a  first-hand 
knowledge  of  disease  and  its  cause  and  treatm^t  is  the  best  starting  point  for  work 
in  disease  prevention.'' 

' '  Public  health  is  at  present  a  branch  science  of  medicine.  The  medical  student  re- 
ceives nearly  all  of  the  training  that  a  public  health  student  receives  and  much  more. 
In  an  ideal  State  the  medical  man  should  be  a  public  official  and  public  health  work- 
ers should  be  medical  men  who  have  specialized  in  public  health  work. '' 

"My  impression  has  been  that  public  health  work  was  a  part  of  a  doctor's  profession. 
Therefore  I  felt  that  public  health  work  would  just  be  a  part  of  my  work. " 

"  I  believe  a  good  doctor  can  do  as  much  for  the  benefit  of  public  health  in  an  indi- 
rect manner  as  he  could  in  actual  public  health  work." 

"The  medical  man  can  serve  his  fellow  men  directly,  at  any  place  and  at  any  time, 
without  the  aid  of  extraneous  help. " 

"  I  have  a  pretty  clear  idea  as  to  the  nature  of  services  I  shaU  be  expected  to  render 
in  medicine,  and  I  have  always  thought  of  public  health  posts  as  being  filled  by  per- 
Bons  chosen  among  successful  practicing  physicians." 

"An  M.  D.  with  a  little  special  training  can  adequately  fit  himself  for  public  health 
work  if  he  does  not  wish  to  practice  medicine.  The  activities  of  a  C.  P.  H.  or  a  D. 
P.  H.  or  a  Ph.  D.  are  limited  to  restricted  fields  and  their  knowledge  of  disease  is 
insufiScient. " 

"Medicine  offers  an  opportunity  to  do  public  health  work  and  at  the  same  time 
earn  a  living." 

The  esteem  in  which  public  health  work  and  workers  are  held  by 
some  medical  students  is  not  of  the  highest. 

''There  is  no  school  of  public  health,  as  such,  that  approaches  a  Class  "A"  medical 
school  in  quality  of  technical  training." 

''  Public  health  work  in  schools  is  not  given  with  the  same  serious  elaborateness  as 
medical  work  is  given. " 

*  *  Never  heard  of  a  school  of  public  health  that  I  would  be  willing  to  graduate  from. ' ' 

' '  The  medical  profession  does  not  itself  take  public  health  and  preventive  medi- 
cine seriously.    This  is  just  as  true  at  Harvard  as  elsewhere. " 

"I  know  very  little  about  public  health  work.  I  have  been  prejudiced  against 
it,  however,  due  to  the  fact  that  in  the  very  few  cases  which  I  have  observed  the  men 
engaged  in  the  work  are  not  good  medical  men.  These  cases  have  been  in  smaller 
cities  and  towns  and  the  salaries  have  been  low  which  has  probably  been  the  reason 
why  the  better  men  in  these  communities  have  not  taken  it  up. 
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"Have  looked  upon  public  health  work  as  Bomethiiig  which  I  rnaf^t  take  up  if  I 
failed  in  my  amhitfton,  aa  I  have  kiunm  others  to  do." 

"The  type  of  men  preparing  for  this  profession. " 

"No  physician  with  the  ability  to  practice  medicine,  it  seems  to  me,  would  want 
to  go  into  public  health,  where  the  services  can  be  competently  performed  by  any 
good  bacteriologist  or  laboratory  technician,  who  with  the  help  of  a  small  office  force 
can  get  out  a  volume  of  vital  statistics  per  annum." 

"The  service  contains  men  who  are  there  because  they  are  unable  to  earn  a  liveli- 
hood outside,  rather  than  for  the  love  of  the  work. " 

A  number  of  students  explained  that  thej  had  originally  intended 
to  take  up  public  health  work  but  had  become  interested  in  medi- 
cine. 

"I  was  graduated  in  1916  with  the  degree  of  S.  B.  in  biology  and  public  health, 
and  entered  medical  school  with  the  intention  of  following  that  phase  of  medicine. 
Either  medicine  or  surgery  seems  now  more  attractive  than  public  health  work,  be- 
cause they  offer  very  interesting  careers,  doing  a  great  deal  of  good  and  giving  a  more 
suitable  financial  return  for  the  investment  of  time  spent  in  training  than  does  public- 
health  work.  This  preference  is  definite  in  spite  of  a  decided  liking  for,  and  some 
training  and  experience  in,  administrative  and  educative  work,  and  a  keen  appre- 
ciation of  public  health  ideals.  The  financial  income  is  usually  small.  Many  posi- 
tions depend  upon  political  preferment.  The  assignmente  in  the  Government  service 
are  often  arbitrary  and  may  be  disagreeable.  Independent  action  is  curtailed.  The 
commanding  officer,  if  the  Public  Health  Service  is  like  the  Army,  may  be  a  ciank, 
an  autocrat,  or  a  man  selfish  and  without  consideration  for  deserts  of  his  subordinates. 
The  opportunity  for  educating  children  may  be  less  than  one  would  desire." 

"  I  intended  te  go  inte  bacteriology,  but  Doctor ad>'ised  an  M.  D.  first.    I 

took  his  advice,  but  now  no  longer  care  to  specialize  in  bacteriology." 

There  is  little  difference  in  the  nature  of  the  replies  from  the  four 
institutions.  Students  at  Harvard  have  laid  perhaps  more  stress  on 
lack  of  independence,  dislike  of  administrative  or  laboratory  work, 
and  inadequate  remimeration;  at  Johns  Hopkins  on  the  baleful  in- 
fluence of  politics;  and  at  California  and  Chicago  on  their  belief  that 
public  health  work  is  nothing  but  a  branch  of  medicine  and  should 
be  kept  to  the  practicing  physician. 

First-year  medical  students,  as  might  be  espected,  express  a  some- 
what more  general  interest  in  public  health  work  than  students  in 
the  later  years;  otherwise  there  is  not  much  difference  except  that 
students  in  the  upper  classes  use  a  more  emphatic  or  a  more  scorn- 
ful tone  in  their  rejection  of  a  public  health  career. 

Some  of  the  manifest  conclusions  from  the  reading  of  the  461 
questionnaires  are  (1)  that  many  medical  students,  particularly  those 
distant  from  the  neighborhood  of  public  health  schools,  are  insuffi- 
ciently informed  concerning  the  nature  and  opportunities  of  public 
health  work,  and  (2)  that  those  students  who  are  at  all  attracted 
by  public  health  work  are  mainly  deterred  from  entering  the  field 
by  fear  of  political  interference,  inadequate  remuneration,  and  dis- 
tasteful living  and  working  conditions. 
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HOW  CAN  THE  CAREER  OF  THE  SANITARIAN  BE  MADE  MORE  ATTRACnVE? 

Dr.  John  A-. .  Febeell,  Director  for  the  United  StatM,  IfOermatimMl  Health  Board. 

The  future  of  public  health  in  the  United  States  will  be  merely  a 
reflection  of  the  combined  personalities  and  abilities  of  the  men  and 
women  who  engage  in  the  work.  If  the  ranks  of  the  workers  are 
recruited  with  persons  of  the  right  type  in  sufficient  numbers  the 
future  welfare  of  the  service  on  an  enlarged  and  more  effective  basis 
will  be  assured.  Persons  who  can  bring  the  greatest  degree  of  success 
to  the  cause  while  recognizing  the  exceptional  opportunities  the 
field  oflFers  for  rendering  public  service  will  hesitate  nevertheless  to 
enter  it  as  a  vocation  unless  the  conditions  under  which  they  are  to 
serve  are  made  reasonably  attractive  in  comparison  with  those 
existing  in  other  professional  fields.  They  will  inquire  if  the  public 
may  be  expected  to  regard  efficient  health  officers  as  professional 
rather  than  political  appointees;  if  their  activities  and  tenure  of 
office  will  be  protected  from  harmful  political  influences;  if  their 
compensation — present  and  prospective — ^will  be  adequate;  if  the 
growth  of  the  work  may  be  expected  to  provide  employment  for 
sanitarians  in  increasing  numbers;  if  opportunities  will  exist  for 
those  who  are  especially  qualified  to  achieve  distinction  in  adminis- 
trative, investigative,  educational  or  other  branches  of  the  service. 
The  scientists,  educators,  and  executives  who  are  here  for  the 
purpose  of  formulating  a  program  for  the  advancement  of  pubUc 
health  in  this  country  should  consider  especially  the  question :  What 
can  be  done  to  make  the  career  of  the  health  officer  more  attractive  I 
His  working  conditions  should  be  established  on  a  basis  which  will 
appeal  to  those  best  qualified  to  successfully  develop  and  apply 
public-health  measures. 

The  definite  steps  which  suggest  themselves  all  involve  the  educa- 
tion of  the  public,  of  our  legislative  bodies,  and  of  many  of  the 
teaching  and  practicing  members  of  the  medical  profession.  I  shall 
attempt  to  discuss  a  few  phases  of  the  educational  work  which  should 
receive  attention. 

1.  Preventive  medicine  should  he  recognized  as  a  distinct  'profes- 
sion. This  fact  is  now  insisted  upon  by  authorities  in  medical  and 
public  health  education.  Steps  should  be  taken  to  make  it  common 
knowledge,  and  develop  an  understanding  that  the  health  officer, 
even  if  a  physician,  should  have  special  training  for  his  work. 

Students  in  our  medical  schools  have  been  taught  much  that  is 
essential  for  the  health  officer  to  know.  Unfortunately,  as  a  rule 
they  have  been  trained  to  view  disease  and  disability  only  from  the 
point  of  view  of  the  individual  patient,  rather  than  from  that  of  the 
conununity,  and  to  render  service  after  rather  than  before  disease 
develops.  Their  training  without  consuming  a  great  amount  of 
additional  time  might  have  included  the  underlying  principles  of 
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disease  preTention  and  control  from  the  standpoint  of  both  the 
community  and  the  individual  and  thus  have  prepared  them  to  dis- 
charge more  creditably  the  professional  and  civic  re^onsibilities 
which  they  encounter  on  entering  practice. 

The  physicians  prepare  practically  all  birth,  death,  and  morbidity 
statistics  that  afford  guidance  to  health  authorities  and  serve  as 
measuring  rods  of  progress  in  the  prevention  of  sickness  and  death. 
They  are  appointed  to  serve  on  boards  of  health,  and  conmiunities 
look  to  them  for  counsel  in  public-health  matters. 

Moreover,  physicians  are  frequently  called  upon  to  serve  as  health 
officers.  In  such  cases,  if  the  physician  has  failed  to  study  diseases 
from  the  standpoint  of  prevention  and  the  community's  welfare, 
and  is  unfamiliar  with  elementary  principles  which  the  medical 
courses  might  have  provided,  he  is  unable  to  discharge  his  task 
creditably  and  the  arrangement  is  detrimental  to  scientific  medicine 
and  to  the  cause  of  public  health.  Such  a  situation  gives  rise  to  con- 
fusion, controversy,  a  loss  of  public  confidence,  and  the  residtant 
developments  which  delay  the  progress  of  preventive  medicine,  and 
discourage  young  men  and  young  women  of  the  best  type  from  select- 
ing the  work  as  a  vocation. 

The  public  is  being  educated  to  appreciate  the  virtues  of  preventive 
medicine.  Many  healthy  individuals  now  go  to.  their  physicians  for 
periodic  examinations  and  advice  with  a  view  to  keeping  well. 
Moreover,  the  educated  public  may  be  depended  upon  to  accord 
leadership  in  public-health  activities  where  it  belongs.  Authorities 
in  medical  education  are  alive  to  the  situation,  and  the  more  prc^res- 
sive  medical  schools  are  establishing  creditable  courses  in  hygiene 
and  public  health,  so  that  the  medical  student  in  connection  with  his 
regular  undergraduate  studies  will  learn  to  give  consideration  when 
serving  his  patient  to  preventive  as  well  as  to  curative  measures, 
and  keep  in  mind  the  best  interests  of  his  community. 

Another  gratifying  development  of  recent  years  has  been  the 
establishment  of  institutions  prepared  to  offer  thorough  instruction 
in  all  subjects  upon  which  is  founded  the  science  of  public  health  in 
its  broader  aspects.  The  courses  offered  include  those  subjects 
relating  to  public  health  which  may  be  taught  in  the  best  medical, 
engineering,  and  other  schools,  and  also  other  subjects,  such  as 
epidemiology,  vital  statistics,  and  public-health  administration,  that 
until  recently  were  not  taught  in  any  school.  The  courses  are  organ- 
ized and  presented  entirely  from  the  standpoint  of  hygiene  and 
preventive  medicine. 

The  teachers  and  students  in  the  undergraduate  courses  of  medical 
schools  would  be  stimulated  to  direct  their  interest  more  and  more  to 
thorough  training  in  the  elementary  principles  of  hygiene  and  public 
health  if  the  health  authorities  would  take  the  steps  necessary  to 
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have  every  licensing  board  give  a  real  examination  on  public-health 
subjects.  Provision  might  be  made  for  having  a  trained  sanitarian 
serve  as  a  member  of  each  licensing  board.  Moreover^  candidates 
for  public-health  positions  should  be  required  to  give  evidence  that 
they  are  fitted  for  the  responsibilities  they  desire  to  assiune. 

These  measures  should  be  supplemented  by  the  effective  education 
of  the  public  to  understand  that  only  trained  sanitarians  should  be 
engaged  as  health  officers.  When  appointments  to  such  positions 
are  limited  to  those  who  have  had  special  training  in  schools  of  public 
health  or  in  the  school  of  experience — preferably  both — the  public 
will  soon  come  to  recognize  that  its  protection  from  disease  and 
preventable  disability  is  a  task  for  experts  and  it  will  be  ready  to 
support  any  legislation  designed  to  make  the  field  attractive  to  men 
and  women  of  the  highest  grade. 

2.  The  people  should  he  acquainted  with  the  strUcing  achievements  of 
preventive  medicine.  This  may  be  accomplished,  among  other  means, 
by  courses  in  the  public  schools,  through  newspapers  and  popular 
magazines,  and  by  the  use  of  lectures,  lantern  slides,  and  moving- 
picture  films.  Emphasis  in  all  this  educational  effort,  should  be  laid 
on  the  fact  that  the  results  were  not  obtained  by  haphazard  methods, 
but  because  the  underlying  principles  of  disease  control  were  under- 
stood by  those  in  charge,  each  successive  step  being  suggested  by 
scientific  reasoning. 

Whenever  concrete  examples  of  striking  accomplishment  may  be 
pointed  to,  no  opportunity  should  be  lost  to  drive  the  lesson  home  to 
the  people.  Facts  and  figures  showing  an  actual  reduction  of  sick- 
ness and  death  rates  mean  more  to  them  thao  any  amount  of  theoriz- 
ing, and  no  pains  should  be  spared  to  secure  accurate  records  that 
will  form  the  basis  of  such  convincing  demonstrations.  Thus,  to  be 
able  to  say  that  in  one  town  in  Tennessee  the  cost  of  malaria  in 
doctors'  bills,  medicine,  and  lost  wages  was  $3,558  during  1919  as 
compared  with  only  $165  in  1920,  following  the  installation  of  anti- 
mosquito  measures;  that  there  was  a  reduction  in  the  number  of 
cases  of  dysentery  from  498  to  58  following  the  inauguration  of  health 
work  in  Troup  County,  Ga.;  or  that  typhoid  fever  declined  from 
147  cases  in  1917  to  15  cases  in  1920  as  a  result  of  health  effort  in 
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Monroe  County,  Miss.,  is  to  lay  before  the  people  facts  that  they 
are  keen  to  grasp  and  whose  import  they  are  quick  to  appreciate. 
It  can  then  be  pointed  out  that  the  demonstration  made  in  similar 
units  such  as  counties,  townships,  or  the  wards  in  cities  can  be 
applied  equally  effectively  over  almost  the  whole  of  a  State  or  Nation, 
as  has  been  done  in  North  Carolina,  for  instance,  where,  in  nine 
coimties,  the  average  deaths  from  typhoid  fever  per  hundred  thousand 
decreased  from  35.3  to  7.8  following  the  carrying  out  of  intensive 
health  activities. 
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When  the  public  is  thoroughly  informed  as  to  the  benefits  attend- 
ing the  successful  application  of  preventive  medicine,  and  realizes 
the  extent  of  the  training  that  is  requisite  for  such  application,  there 
is  no  question  but  that  it  will  insist  upon  conditions  of  public-health 
service  being  made  at  least  as  attractive  as  in  corresponding  pro- 
fessions such  as  law,  medicine,  or  engineering.  It  will  realize  that 
the  work  will  attract  the  best  type  of  young  men  and  young  women 
when,  and  only  when,  the  field  is  free  from  harmful  political  influence, 
and  when  there  is  reasonable  prospect  that  appointment,  com- 
pensation, and  teniu-e  will  be  based  upon  merit  alone. 

Although  there  has  been  rapid  progress  during  recent  years  in 
establishing  health  work  on  a  sound  and  attractive  basis,  much  yet 
remains  to  be  done.  In  this  connection  the  developments  in  the  field 
of  education  have  suggestive  value.  In  the  colleges  and  xmiversities 
of  most  States,  and  in  most  municipalities  also,  there  are  nonpartisan 
boards  in  charge  of  educational  activities.  These  boards  have  a 
rotating  membership,  and  to  them  is  intrusted  the  task  of  filling 
important  positions,  consideration  of  policies,  adjusting  salary  scales, 
and  similar  functions.  If  the  members  of  the  boards  are  selected 
because  of  abiUty  and  breadth  of  vision  they  are  likely  to  be  better 
qualified  than  are  the  rank  and  file  of  elective  officers  to  choose  com- 
petent executives  and  teachers. 

With  such  a  board  at  the  helm  there  is  less  danger  that  the  changing 
fortunes  of  pohtical  parties  will  cause  competent  workers  to  lose  their 
positions  or  be  neglected  in  the  matter  of  promotion,  recognition,  and 
other  features  relating  to  the  attractiveness  of  the  vocation.  Where 
corresponding  boards  have  been  organized  and  placed  in  chaise  of 
public-health  administration,  the  work  has  been  stabilized  and  the 
conditions  under  which  sanitarians  serve  are  much  more  satisfactory 
than  in  locahties  in  which  there  is  danger  of  wrecking  the  health 
machine  every  time  a  new  administration  assumes  the  reins  of 
government. 

3.  Health  work  should  be  made  efficient.  In  health  work  as  in  any 
other  field,  unless  efficient  service  be  rendered,  it  is  not  reasonable  to 
expect  that  funds  will  continue  to  be  supplied  or  that  satisfactory 
conditions  of  service  will  continue  to  be  maintained.  To  secure  these 
ends  the  taxpayers  must  be  convinced  that  every  dollar  they  set  aside 
for  health  work  is  being  wisely  and  effectively  expended  in  programs 
that  yield  a  satisfactory  return. 

If  the  health  officer  is  to  command  the  support  of  professional  men 
(particularly  members  of  the  medical  profession),  his  scientific  pro- 
cedure must  be  sound;  if  business  men  are  to  respect  him  his  efforts 
must  be  productive  and  his  methods  neither  wasteful  nor  extrava- 
gant.   Where  convincing  demonstrations  have  been  conducted,  the 
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public  has  shown  a  willmgness  to  give  the  health  oflBicer  generous 
backing  in  carrying  out  his  policies. 

4.  The  opportunities  for  research  and  investigation  shovld  he  multi' 
plied.  To  liie  exceptional  stui^ent,  endowed  with  qualities  which 
characterize  the  pathfinder  in  various  fields  of  knowledge,  the  attrac- 
tiveness of  a  particular  field  as  a  career  is  proportionate  to  the  possi- 
bilities existing  for  enlarging  the  horizon  of  knowledge  by  discoveries . 
and  the  possibilities  for  increasing  the  effectiveness  of  existing  methods 
of  practical  application. 

Scientific  medicine  itself  is  comparatively  new,  and  its  application 
along  preventive  lines  is  even  newer.  Although  significant  progress 
has  been  made  and  our  present  knowledge  is  comprehensive,  excep- 
tional opportunities  still  exist  for  fruitful  investigation. 

Some  of  the  public-health  agencies  are  affording  qualified  students 
opportunities  to  engage  in  laboratory  research  and  field  investigations. 
Many  health  officers  and  students  possess  the  personal  and  scientific 
qualifications  essential  for  such  work  and  would  gladly  engage  in  it 
if  such  a  course  were  financially  practicable  for  them.  The  cause 
of  public  health  can  be  served  most  constructively  if  in  such  cases 
scholarships  or  fellowships  are  provided.  A  beginning  has  already 
been  made  in  this  direction,  but  the  funds  available  to  date  are 
totally  inadequate  to  meet  the  needs  of  the  present  situation. 

Summary, — ^To  summarize,  the  following  are  some  of  the  steps 
which  may  if  carried  out  make  the  career  of  public  health  more 
attractive: 

1.  By  effective  educational  measures,  bring  the  public  at  large  to  a 
full  realization  that  preventive  medicine  is  a  distinct  professional 
field,  for  which  special  and  thorough  training  and  experience  are 
essential;  and  that  at  present  our  medical  schools  fail  to  supply  all 
the  training  requisite  for  effective  work  in  this  field. 

2.  By  means  of  convincing  demonstrations  and  thorough  education 
of  the  public,  develop  public-health  service  into  a  strictly  professional 
vocation,  free  from  harmful  political  influences,  to  the  end  that  merit 
alone  wiU  regulate  appointments,  assignments,  tenure,  compensation, 
promotions,  public  recognition,  old  age  and  service  disability  retire- 
laent,  and  other  factors  that  will  tend  to  increase  the  attractiveness  • 
of  careers  in  this  field. 

3.  Increase  the  efficiency  of  public-health  measures  for  which  funds* 
have  been  provided,  and  exhibit  the  results  widely  in  a  convincing 
manner,  to  the  end  that  the  public  will  insist  upon  the  enlargement  of 
its  investment  in  this  field,  and  demand,  on  a  more  generous  compensa- 
tion scale,  the  employment  of  increasing  numbers  of  competent 
w^orkers. 

4.  Multiply  for  qualified  persons  the  opportunities  to  participate 
in  broadening  the  horizon  of  our  knowledge  of  preventive  medicine 
and  its  effective  application. 
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DISCUSSION. 

Dr.  Frank  J.  Oaodnaw: 

I  really  do  not  know  why  I  should  be  here  to  speak  on  this  sub- 
ject. I  must  confess  I  feel  as  though  I  had  gotten  into  the  wrong 
pew.  I  was  educated  as  a  lawyer  and  from  the  point  of  view  of  the 
question  under  discussion  I  am  merely  a  layman.  The  only  educa- 
tion along  medical  and  public-health  lines  I  have  had  is  rather 
desultory,  consisting  in  having  for  the  last  few  years  presided  over 
the  deliberations  of  the  faculties  of  oiu*  schools  of  medicine  and 
hygiene  and  public  health.  Under  these  conditions,  I  would  not 
have  volunteered — the  honor  which  I  am  enjoying  has  been  thrust 
upon  me  by  the  Surgeon  General. 

I  am  very  much  interested  in  what  has  been  said  here  to-day,  and 
I  quite  agree  with  what  has  been  said  during  the  last  papers  which  I 
suppose  I  am  expected  to  particularly  discuss — that  is,  the  necessity 
of  making  the  profession  of  public  health  rather  more  attractive  than 
it  is  at  the  present  time,  through  securing  permanency  of  tenure  and 
possibly  through  the  raising  of  compensation,  though  I  imagine  we 
must  expect  for  a  long  time  to  come,  as  in  the  teaching  field,  that 
those  who  come  into  the  public  health  service  will  be  attracted  by 
their  love  of  the  work,  and  their  appreciation  of  the  opportimity  they 
may  have,  rather  than  by  the  hope  of  any  great  financial  return. 

But  in  order  that  any  of  these  things  shall  be  realized,  it  seems  to 
me  that  a  dififerent  attitude  has  got  to  be  assumed  with  regard  to 
public  health  than  has  been  assumed  by  most  of  those  that  have 
spoken  to-day.  In  fact,  I  think  it  is  rather  remarkable  that  there 
has  hardly  been  a  reference  to  the  fact  that  public  health  is  a  branch 
of  general  public  administration.  There  has  been  a  lot  said  about 
selling  public  health  to  the  public.  You  don't  sell  anything  to  any- 
one who  hasn't  any  choice  as  to  taking  what  you  give  him.  Public 
health  is  after  all  public  administration  and  police  administration. 
It  fundamentally  has  back  of  it  the  power  of  the  State.  The  exercise 
of  police  powers  will  usually  arouse  a  certain  amount  of  opposition 
because  its  effect  is  necessarily  to  limit  individual  freedom,  indeed, 
not^  only  to  limit  individual  freedom  but  as  well  to  impose  pecuniary 
burdens  upon  the  property  owner.  Until,  therefore,  we  appreciate 
^that  public  health  administration  is  a  part  of  public  administration 
generally  and  that  it  presents  much  the  same  problems  which  public 
administration  generally  presents,  I  doubt  very  much  whether  we 
shall  be  able  to  get  the  people  of  the  country  to  treat  it  any  diflFerently 
than  it  has  been  treated  up  to  the  present  time. 

We  have  had  a  frank  statement  by  students  in  medical  schools  of 
their  estimate  of  public-health  administration.  This  estimate  is  not 
a  favorable  one  and  would  appear  to  be  a  straw  which  shows  the 
way  the  wind  is  blowing.     The  question  that  has  arisen  in  my  mind 
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during  this  discussion  is  how  are  you  going  to  get  the  public  to  have 
a  different  attitude  toward  public^health  administration  from  what 
they  have  often  had  in  the  past.  It  seems  to  me  there  are  four  things 
that  must  be  done. 

In  the  first  place,  the  public-health  administration  must  be  well 
oiganized  from  the  point  of  view  of  administrative  efficiency.  At 
the  present  time  the  public**health  officer  does  not  discharge  all  of 
those  functions  of  government  which  have  to  do  with  the  pubUc 
health.  Certainly  he  doesn't  discharge  all  functions  that  have  to 
do  with  public  health  and  safety.  Living  in  New  York  City  for  a 
time,  I  found  there  were  five  distinct  authorities  that  property 
owners  had  to  deal  with  which  had  something  to  do  with  public 
health  or  public  safety.  There  yras,  first,  the  department  of  public 
health;  second,  the  tenement  house  department;  in  the  third  place, 
the  building  department;  in  the  fourth  place,  the  fire  department; 
and  in  the  fifth  place,  the  labor  department  at  Albany.  The  prop- 
erty owners  receive  communications  from  these  various  depart- 
ments, some  of  which  are  sometimes  contradictory.  They  tell  a 
story  of  a  man  who  received  word  from  one  department  he  must 
tear  down  his  house  and  from  another  department  that  he  must 
repair  his  house.  He  wrote  and  asked  which  he  must  do  first. 
Public-health  administration  should  be  treated  as  a  part  of  the 
general  administrative  system  and  organized  efficiently  so  as  not  to 
confuse  and  exasperate  the  individual  with  whom  it  comes  in  contact. 

In  the  second  place,  I  have  gathered  the  impression — it  may  be 
wrong — that  the  public-health  administrators  in  this  country  have 
in  the  past  made  many  serious  mistakes.  For  example,  for  a  long 
time  the  most  effective  remedy  against  yellow  fever  was  supposed  to 
be  what  was  sometimes  called  the  ''shotgun"  quarantine.  I  have 
obtained  the  impression  that  the  shotgim  quarantine  was  not  so 
much  the  thing  to  have  adopted  in  order  to  stop  yellow  fever  as  was 
the  doing  away  of  a  particular  mosquito  that  carried  that  disease. 
But  a  great  economic  burden  was  imposed  upon  the  country  as  a 
xesult  of  a  mistake  on  the  part  of  the  public-health  administration. 
I  have  obtained  another  impression.  Very  commonly  throughout 
the  country  we  have  insisted,  largely  at  the  behest  of  the  public- 
health  administration,  on  a  very  expensive  system  of  plumbing,  on 
the  theory  that  sewer  gas  is  deleterious  to  the  human  system.  Now 
I  gather — I  may  be  wrong — that  the  present  idea  is  that  sewer  gas 
is  on  the  whole  harmless  and  that  germs  are  not  carried  by  it.  These 
two  illustrations  have  occurred  to  me  indicating  that  we  need  to  use 
very  great  care  in  the  determination  of  the  actual  concrete  measures 
that  will  have  to  be  enforced  at  great  expense  to  the  individual. 
Until  you  get  the  public  convinced  that  these  measures  are  abso- 
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lutely  necessary  it  is  difficult  to  develop  the  proper  public  opinion 
with  regard  to  public-health  administration. 

In  the  third  place — and  here  what  I  say,  I  want  to  say  with  ex- 
treme >Baution — I  think  that  the  character  of  the  public-health  officer, 
particularly  that  of  the  officer  of  lowest  rank  who  comes  into  direct 
contact  with  the  public,  is  a  matter  which  should  receive  attention; 
the  character  of  all  officers  who  discharge  police  functions  is  a  matter 
of  supreme  importance.  I  had  a  personal  experience  which  I  have 
never  forgotten.  I  had  charge  of  a  building  in  a  large  city  in  this 
country  which  was  used  for  purposes  of  manufacturing.  I  received 
word  from  a  department  which  was  discharging  public-health  func- 
tions, not  technically  a  public-health  department,  informing  me  that 
the  air  in  that  building  was  so  vitiated  that  a  very  expensive  ventilat- 
ing system  must  be  put  in.  I  went  down  to  see  the  person  represent- 
ing the  board  and  asked  him  what  the  evidence  of  this  condition  was. 
He  told  me  that  he  had  jars  in  which  they  put  the  air  and  had  tested 
it,  that  the  jars  were  in  the  department,  and  that  I  could  not  test 
them  myself  or  have  them  tested  in  any  way.  He  handed  me  at  the 
same  time  the  names  of  two  ventilating  contractors  to  deal  with.  I 
went  away  from  that  office  with  the  idea  that  everything  was  not  as 
it  should  be. 

I  do  not  make  the  claim  that  there  is  graft  in  our  public-health 
administration,  but  with  the  enormous  powers  which  the  author- 
ities having  to  do  with  public  health  and  safety  possess,  there  is  a 
great  opportunity  for  graft,  and  no  system  can  be  successful  as  a 
police  administration  unless  great  care  is  taken  to  insure  the  char- 
acter of  the  individuals  who  are  in  it.  Until  that  is  done,  no  matter 
how  well  educated  they  are,  the  public  is  not  going  to  have  any  more 
confidence  in  public-health  administration  than  it  has  in  police 
administration  generally,  and  will  not  be  willing  to  accord  to  public- 
health  officers  the  position  which  they  should  have  if  they  are  to  do 
the  best  work. 

In  the  fourth  place,  a  solution  must  be  made  of  the  problem  which 
comes  up  in  connection  with  all  police  administration,  viz,  how  to 
reconcile  the  demands  for  social  protection  and  the  demands  for  the 
protection  of  individual  rights  and  personal  freedom.  My  studies 
along  public-health  lines,  if  I  can  say  I  have  made  any  studies  along 
those  lines,  have  been  with  regard  to  the  administrative  side,  and  to 
my  mind  we  have  not  yet  in  this  country  solved  satisfactorily  that 
particular  problem.  Either  we  give  too  great  recognition  to  private 
rights  or,  on  the  other  hand,  we  give  too  great  recognition  to  social 
needs.  It  is  a  problem  that  hardly  could  be  asked  of  the  physician 
to  solve.  It  is  a  problem  which  the  lawyer  has  not  solved  up  to  the 
present  time.  The  Commonwealth  Fund  in  New  York  has  made  an 
appropriation  for  a  systematic  study  of  administrative  procedure 
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with  the  hope  that  some  solution  may  be  found.    I  trust  that  sue* 
cess  will  attend  this  investigation. 

Now,  these  are  the  thoughts  which  have  come  to  my  mind  as  I  have 
sat  here.  I  may  be  wrong  in  some  of  the  statements  which  I  have 
made.  If  I  am,  it  has  been  due  to  the  fact  that  I  have  not  had  the 
advantage  of  a  medical  or  public-health  education.  But  I  feel  very 
strongly  that  a  large  part  of  this  problem  can  be  solved  only  after 
we  have  solved  the  administrative  side  of  it.  Notwithstanding  that 
Doctor  Freeman  said  the  health  officer  is  not  a  poUceman,  as  I  see  it 
he  is  fundamentally  a  policeman,  and  as  long  bs  he  is  he  has  got  to 
be  treated  as  a  part  of  the  general  administrative  system. 

Dr.  L,  L.  lAimsden: 

I  think  that  all  of  us  who  have  had  much  practical  contact  with 
our  public-health  problems  should  feel  encouraged  with  the  general 
trend  of  discussion  that  has  taken  place  here  to-day.  I  think  one 
of  the  important  principles  which  has  been  accepted  and  which 
every  one  of  us  should  endeavor  to  spread  after  we  have  left  this 
conference  is  that  public-health  service  is  a  work  in  itself;  that  it  is 
not  a  branch  of  medicine,  or  engineering,  or  biology,  or  chemistry, 
or  law,  or  any  other  science  or  profession,  but  a  field  of  service  in 
itself  demanding  for  its  effective  development  the  very  best  the 
Nation  has.  If  we  will  exploit  that  idea,  we  may  do  much  to  over- 
come the  as  yet  rather  natural  misunderstandings  about  the  meaning 
of  public-health  service. 

The  answers  from  medical  students  to  the  questions  which  Pro- 
fessor Jordan  sent  them  impress  me  as  very  significant.  Since 
those  several  hundred  students,  who  are  considerably  above  the 
average  yoimg  man  or  young  women  in  education  and  intelligence, 
have  such  remarkable  misconceptions  about  the  nature  of  and  the 
opportunities  furnished  by  the  field  of  public-health  service,  it  should 
not  be  surprising  to  us  that  public-health  work  receives  no  better 
support  than  it  does  from,  our  citizens  generally  and  their  represent- 
atives in  legislative  bodies.  If  a  concrete  suggestion  may  be  in- 
jected into  this  abstract  discussion,  I  suggest  that  a  committee  of 
this  conference  prepare  and  have  sent  to  those  medical  students  a 
statement  presenting  succinctly  what  public-health  service  means. 
Such  a  presentation  might  have  in  time  a  far-reaching  influence  for 
good. 

Another  concrete  suggestion  which  I  wish  to  submit  is  action  by 
this  conference  directed  toward  the  discontinuance  of  the  use  of  the 
term  "preventive  medicine."  I  never  hear  that  term  without  feel- 
ing something  of  a  shock.  It  is  misleading,  inept,  and  literally 
ridiculous.  It  has  no  more  justification  than  would  "preventive 
engineering,"  "preventive  bacteriology,"  "preventive  law,"  "pre- 
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ventive  carpentering/'  ''preventive  fanning,"  or  "preventive  cook- 
ing.'' Sulphuric  acid  lemonade  to  prevent  lead  poisoning  or  quinine 
to  prevent  malaria  might  properly  be  called  preventive  medicine; 
but  the  installation  of  a  water-piu^cation  plant  or  a  sanitary  sewer- 
age system  or  the  institution  of  quarantine  measures  to  prevent  the 
spread  of  infection  can  not  be  brought  within  the  proper  meaning 
of  the  term  without  a  remarkably  wild  stretch  of  a  biased  imagina- 
tion. The  term  was  bom  of  and  helps  foster  part-time  pseudo-health 
service  by  practitioners  of  '*  curative  medicine  "  who  in  many  instances 
are  untrained  and  otherwke  imqualified  to  administer  what  public^ 
health  service  now  means.  I  am  convinced  that  a  well-directed 
educational  campaign  for  the  abolishment  of  the  term  ''preventive 
medicine "  as  a  synonym  of  public  health  work  would  remove  some 
of  the  prejudice  against  public  health  work. 

In  regard  to  the  qualifications  of  health  officers:  There  is  no  gift, 
no  talent,  no  training,  no  experience  which  one  may  have  which 
may  not  be  of  use  sometime  to  one  while  serving  as  an  administra- 
tive health  officer.  The  health  officer  is  not  only  a  teacher,  a  propa- 
gandist, but  he  is  also  an  administrative  officer  with  distinct  police 
functions.  I  think  the  most  important  single  qualification  of  a 
health  officer  is  not  what  one  may  get  at  a  public-health  school  or 
any  other  kind  of  school  but  a  gift  which  can  come  only  from  God, 
and  that  is  a  capacity  to  convey  information  to  people  generally  in  a 
way  which  will  carry  conviction;  which  may  be  called  in  a  general 
sense  the  power  of  salesmanship.  We  can  do  much  for  the  public 
health  service  of  the  future  by  encouraging  those  who  have  this 
gift  to  take  training  for  public  health  service  and  discouraging  those 
who  have  it  not  from  undertaking  training  for  a  career  in  the  public 
health  field. 

What  can  we  do  to  make  the  field  of  public  health  more  attractive 
to  those  suited  for  it,  and  with  a  chance  to  obtain  proper  triuning 
for  the  work  ?    Among  the  things  which  I  think  most  important  are : 

1.  To  advertise  the  nature  of  the  work  and  the  opportimities  for 
a  successful,  happy  career  in  this  field,  so  that  it  may  make  an  appeal 
as  other  arts,  sciences,  or  businesses  do.  The  public-health  field 
has  not  been  duly  advertised.  It  is  comparatively  new.  In  our 
extensive  rural  districts,  comprising  about  50  per  cent  of  our  popu- 
lation (and  they  should  comprise  more),  there  was  no  health  service 
approaching  adequacy  imder  the  direction  of  a  whole-time  local 
health  officer  imtil  1911.  Since  then  reasonably  effective  health 
service  under  the  direction  of  whole-time  local  health  officers  has 
been  established  in  about  160  counties,  or  comparable  districts, 
comprising  about  8.3  per  cent  of  our  total  rural  population.  That 
is  not  rapid  progress,  but  it  is  progress.  I  can  conceive  of  no  field 
in  which  there  could  be  greater  need  or  more  opportxmity  for  useful 
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service  to  our  fellow  kind  than  is  furnished  in  the  field  of  local  rural 
health  service.  We  might  exploit  more  than  we  have  been  doing 
the  work  of  our  pioneer  county  health  officers.  Inspiration  for 
great  stories  like  unto  those  told  by  Ian  Maclaren  about  the  country 
doctor  might  be  foimd  in  the  work  of  the  county  health  officer. 

2.  To  convey  to  the  health  worker  an  appreciation  of  the  value 
of  the  service  being  rendered.  I  find  frequently  among  local  health 
officers  who  are  doing  wonderfully  good  work  a  lack  of  consciousness 
of  the  value  of  the  results  being  obtained  from  their  work.  Within 
the  last  few  weeks  I  have  visited  several  counties  in  which  the  death 
rate  per  1,000  had  been  reduced  from  two  to  five  points  as  a  result 
of  the  activities  under  the  direction  of  whole-time  county  health 
officers,  and  the  health  officers  themselves  somewhat  low  spirited 
because  they  did  not  realize  what  they  had  been  doing  and  were 
doing  for  their  coimties,  their  State,  and  their  Nation. 

3.  To  convey  in  every  way  possible  to  the  citizenry  of  this  coimtry 
some  idea  of  the  value  of  health  service  so  that  the  people  may 
become  willing  for  their  health  workers  to  be  given  at  least  a  living 
wage  and  perhaps  even  a  monetary  compensation  comparable  to 
earnings  in  other  fields  of  very  much  less  importance  to  the  general 
welfare.  If  you,  who  are  the  leaders  of  public  thought  about  public 
health  work,  spread  the  idea  that  the  maximum  salary  to  a  well- 
qualified  local  health  officer  should  be  only  $1,500  to  $3,000  a  year, 
you  will  help  send  into  other  careers  yoimg  men  and  yoimg  women 
who  would  make  good  health  officials  but  who  can  not  or  will  not 
consider  spending  years  of  time  and  thousands  of  dollars  in  money 
in  training  for  a  career  which  will  not  provide  along  with  the  neces- 
sities a  few  of  the  comforts  of  life. 

4.  Spread  the  idea  that  one  in  the  public-health  field  may  perform 
the  highest  patriotic  service.  When  we  entered  the  World  War  we 
had  but  a  nucleus  of  an  Army.  But  the  American  spirit  was  thor- 
oughly aroused  and  every  one  of  us  who  was  any  good  was  willing'to 
give  anything  and  everything  to  help.  We  did  not  have  time  to  send 
our  young  men  to  West  Point  or  Annapolis  or  other  schools  for  pro- 
longed intensive  military  training.  We  had  to  do  the  best  we  could 
with  what  we  had  and  do  it  quickly.  Within  a  few  months  we  put 
into  the  field  a  great  Army  which  even  the  enemy  had  to  admit  was 
rather  effective.  If  the  American  spirit  should  become  thoroughly 
aroused  to  the  importance  of  attacking  the  common  enemy,  prevent- 
able diseases,  which  is  always  within  our  gates,  we  would  do  things  for 
disease  prevention  and  health  promotion  such  as  have  never  been 
done  on  this  globe.  Though  there  is  now  in  certain  groups  here  and 
there  an  apparent  reaction  from  our  remarkable  display  of  patriotism 
during  the  war,  I  believe  it  is  apparent  and  not  real.  I  believe  there 
is  in  the  heart  of  every  American  a  love  of  country  which  can  be 
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appealed  to  effectively  at  all  times  of  national  crisis  and  eYen  in  times 
of  peace.  And  I  believe  that  if  we  of  tiiis  conference  will  spread  the 
idea  that  the  public  health  field  furnishes  one  of  the  veiy  best  oppor- 
tunities for  patriotic  service,  we  will  help  to  activate  the  interest  of 
our  young  men  and  young  women  in  public  health  work  as  a  career. 

MoBNiNQ  Session,  March  15,  1922. 

REMARKS  BT  THE  PRESIDING  OFPIGER. 

Dr.  Huofl  Cabot,  Deen  Medkal  SAml,  Vniweniif  uf  Jfldkif«i». 

The  program,  as  it  has  been  arranged,  clearly  seems  to  follow  % 
sequence  which,  I  think,  is  very  logical.  We  have  had  something  of 
the  history  of  the  questions  we  are  discussing  and  learned  a  great 
deal  from  a  group  of  experts,  who  pointed  out  a  great  many  desirable 
changes  and  developments.  Coming  down  to  brass  tacks,  we  have 
some  people  who  are  particularly  well  equipped  to  say  what  may  be 
done  to  develop  the  situation  of  which  we  have  heard. 

Obviously  the  simple  description  of  desires  and  the  necessities  o* 
a  situation  do  not  get  us  very  far.  The  important  thing  is  for  us  to 
say  what  beginnings  can  be  made,  what  possibilities  there  are  of  lay- 
ing a  foimdation  for  the  desirable  things  which  have  been  su^ested. 
After  all,  these  efforts  must  be  made  through  the  established  lines  of 
communication,  through  the  machinery  which  now  exists.  It  is 
probably  not  desirable  to  set  up  new  machinery;  it  is  certainly  not 
likely  to  be  possible,  and  it,  therefore,  comes  down  to  a  question  of 
what  uses  can  be  made  of  existing  machinery  and  how  those  charged 
with  the  broad  questions  of  education  are  going  to  take  up  this  task. 

The  first  speaker  to-day  is  one  of  a  group  who  must  face  this  as 
one  of  many  problems  of  education  and  a  problem  of  education  which 
spreads  widely  through  the  community.  President  Angell  has  had  a 
very  broad  training;  he  has  very  broad  views.  His  relation  with 
many  teaching  institutions  makes  him  particularly  well  equipped  to 
say  in  what  way  the  universities  may  approach  this  problem,  and 
what  we  may  expect  from  them  in  the  way  of  assistance. 

V.  HOW  SHALL  THE  SANITARIANS  OF  THE  FUTURE  BE  TRAINED? 

WHAT  MAY  THE  UNT^ERSmES  OF  THE  UNTTEO  STATES  DO  THROUGH  THEIR  TARfOCS 
COLLEGES  TO  MEET  THE  NEED  FOR  MORE  AND  BETTER  TRAINED  SAN1TARUN87 

Dr.  James  R.  Angell,  Pf^iitni  Yale  XTniversitf. 

I  find  myself  a  good  deal  handicapped  by  not  having  had  the 
privilege  of  attending  the  previous  sessions,  in  which  you  have  been 
developing  the  general  lines  of  that  which  the  program  provides.  I 
am,  therefore,  quite  unaware  as  to  the  points  on  which  I  will  be 
repeating  what  you  have  already  canvassed. 


93 

In  analyzing  the  topic  in  my  own  mind  as  assigned  to  me  by  Doctor 
Cumming,  it  seemed  to  me  the  answer  was  so  simple  that  it  did  not 
justify  my  coming  or  any  other  layman  coming  to  present  a  statement 
at  all.  For  if  you  ask  what  the  universities  can  do  to  further  the 
public-health  training  program,  in  a  sense,  they  can  do  every  thing; 
in  a  sense,  from  them  the  resources  must  be  drawn  for  the  actual  car- 
rying out  of  the  larger  part  of  this  task.  The  only  aspect  to  my 
laiowledge  they  can  not  do,  they  can  not  handle,  is  what  may  be  called 
the  field  service  end  of  it,  where,  for  the  most  part,  all  they  can  do  is 
to  furnish  some  guidance  and  some  suggestions.  Necessarily  they 
must  look  for  field  discipline  to  other  agencies. 

In  addition,  there  is  t^e  question  of  the  arrangement  of  the  actual 
curricula  in  terms  of  which  you  shall  undertake  •the  training  of  these 
men  who  are  going  into  the  general  service  of  public  health.  That  is 
a  question  to  be  decided  not  by  laymen,  like  myself,  but  by  you  men 
vrho  are  in  the  business,  who  are  more  directly  responsible  for  the 
conduct  of  it,  and  our  part  rather  as  university  administrators,  as 
laymen,  is  to  try  to  assist  you  in  carrying  out  a  program  which  you 
on  the  whole  decide  as  wise.  It  is  chiefly  as  part  of  the  general 
interested  public — for  this  is  after  all  a  matter  of  fundamental  public 
interest — that  we  who  are  administrators  are  put  in  the  position  of 
being  asked  to  sit  in  with  you  at  the  beginning  of  the  development  of 
any  plan,  from  our  point  of  view,  representing  one  particular  group  of 
the  public  which  may  be  properly  heard. 

I  have  felt  that  my  task  this  morning  is  of  a  rather  perfimctory 
cliaracter — to  say  a  number  of  rather  obvious  things,  which,  if  they 
Jxave  any  value  at  all,  will  offer  points  of  attack,  points  of  critical 
comment,  perhaps  some  crystallizing  of  some  of  these  issues,  nothing 
more.  I  do  not  propose  to  discuss  in  any  detail  the  question  which 
I  find  in  my  contact  with  public-health  work  and  also  with  educa- 
tional officials  who  are  engaged  in  this  type  of  work,  is  of  most  imme- 
diate interest  to  them,  namely,  the  question  as  to  which  of  the  several 
possible  programs  which  are  now  before  us  in  this  country  for  the 
1>raining  of  sanitarians  shall  be  ultimately  followed.  I  feel,  on  the 
Y^hole,  it  is  wise  that  we' do  not  stipulate  any  definite  plan  that  may 
l>e  followed  at  this  time. 

Obviously,  before  any  final  statement  can  be  made  regarding  the 
possible  contributions  of  our  American  imiversities  to  the  training 
of  sanitarians,  there  must  be  some  general  agreement  as  to  the  quali- 
fioations  which  such  individuals  should  possess.  At  present  there 
Appears  to  be  a  wide  variation  of  practice,  due  no  doubt  to  the  rela- 
|>ively  recent  development  of  the  profession,  but  also  in  part  to  the 
30«mingly  diverse  views  which  are  entertained  by  those  now  in  the 
£Lold.    Meantime  there  are  several  general  considerations  which  are 
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relevant  to  the  situation  and  upon  certain  of  these  I  shall  venture  to 
conunent. 

Possibly  not  the  least  of  the  services  which  universities  can  render 
is  to  be  found  in  a  broader  emphasis  on  their  part  upon  the  character 
and  extent  of  the  demand  for  men  in  public-health  work  and  the 
attractions  which  the  career  holds  out  to  those  imbued  with  a  desire  to 
render  genuine  pubhc  service  in  a  calUng  which  requires  rigorous 
professional  attainment.  There  is  reason  to  believe  that  at  present 
university  men  are  quite  inadequately  informed  regarding  the  oppor- 
tunities open  to  sanitarians  and  pubhc-health  workers.  As  a  result, 
relatively  fewer  students  give  serious  consideration  to  this  calling  in 
choosing  a  career  than  might  well  be  the  case.  Medical  students, 
to  be  sure,  are  apt  -to  have  some  knowledge  of  this  field,  but  as  a 
general  rule  their  information  is  fragmentary  and  oftentimes  far  from 
correct.  This  fact,  together  with  a  frequently  unsympathetic  atti- 
tude on  the  part  of  their  instructors  and  a  belief  that  the  financial 
and  professional  rewards  are  unsatisfactory,  serves  to  discourage  any 
possible  disposition  on  their  part  seriously  to  consider  this  calling. 
It  is  a  common  shortcoming  of  our  American  collies  and  univer- 
sities, which  many  of  them  are  attempting  to  overcome,  that  they 
give  their  students  so  meager  and  so  imreliable  guidance  regarding 
the  choice  of  a  vocation.  The  failure  to  do  this  in  the  case  of  the 
work  of  the  sanitarian  is  therefore  but  one  instance  of  a  general  defect 
which  can,  however,  as  regards  this  special  field,  be  rapidly  overcome 
by  a  moderate  amount  of  judicious  effort. 

Perhaps  the  most  urgent  immediate  need  is  a  fairly  sharp  definition 
of  the  standards  to  be  upheld  in  public-health  work,  both  as  regards 
the  personal  qualifications  of  those  who  should  be  permitted  to  enter 
upon  it  and  as  concerns  the  professional  training  to  be  required.  If 
clean-cut  standards  and  qualifications  can  be  established  (although 
such  an  outcome  will  undoubtedly  take  time)  it  may  confidently  be 
expected  that  medical  men  in  particular  and  the  thoughtful  public 
in  general  will  come  to  accord  a  position  of  respect  and  confidence  to 
this  relatively  new  profession  which  at  present  it  does  not  uniformly 
enjoy.  If  the  universities  can  contribute  in  any  way  to  this  result, 
either  by  molding  public  opinion  or  by  creating  the  best  conditions 
for  the  training  of  the  sanitarian,  it  is  an  obligation  which  they  will 
undoubtedly  gladly  assume.  Indeed,  not  a  few  have  already  given 
the  most  serious  attention  to  the  problem  and,  as  is  well  known,  we 
have  in  a  number  of  institutions  excellent  beginnings  which  promise 
much  for  the  future. 

In  institutions  which  can  properly  undertake  to  establish  depart- 
ments for  public-health  work,  or  in  those  which  already  have  such, 
the  question  of  the  specific  courses  and  facilities  which  can  be  put  at 
the  disposal  of  such  a  department  is  likely  in  large  measure  to  settle 


95 

itself.  But  even  in  such  cases  there  will  certainly  be  a  substantial 
demand  for  cooperation  on  the  p^art  of  other  departments  which  calls 
for  a  definite  attempt  on  the  ^art  of  the  university  administration 
to  create  a  sympathetic  and  intelligent  understanding  of  the  problem 
of  the  sanitarian.  In  institutions  where  a  department  of  public 
health  is  not  within  the  range  of  possibility,  it  should  still  be  prac- 
ticable to  afford  considerable  portions  of  the  necessary  training  by 
utilizing  such  courses  as  are  pertinent  to  the  equipment  of  the  public- 
health  worker.  It  may  be  assumed  that  in  the  latter  case  such 
training  would  be  of  a  preliminary  character,  comparable  to  that 
received  in  the  premedical  sciences  by  medical  students  and  that  the 
final  training  would  be  received  in  an  institution  specially  devoted 
to  public-health  work.  A  systematic  effort  to  draw  the  attention  of 
the  smaller  colleges  of  the  country  to  this  field  of  work  and  to  the 
possibility  that  they  should  contribute  some  helpful  portions  of  the 
required  training  would  doubtless  produce  results  of  a  significant 
kind. 

It  is  a  familiar  experience  in  the  development  of  professional 
schools  connected  with  universities  that  the  former  are  apt  to  be 
dissatisfied  with  the  courses  offered  by  the  general  service  depart- 
ments and  that  they  desire  to  build  up  their  own  special  courses  to 
meet  their  peculiar  needs.  Engineering  schools  are  apt  to  wish  in 
this  fashion  to  conduct  their  own  chemistry  and  physics  and  some- 
times their  own  modem  language  instruction,  rather  than  to  take 
that  which  is  given  for  general  purposes  by  the  colleges  of  arts  and 
science.  This  is  a  tendency  readily  understood  and  perhaps  rn 
many  cases  justifiable,  but  it  frequently  leads  to  a  multiplication  and 
duplication  of  instruction  and  equipment  which  require  convincing 
justification.  The  creation  of  any  new  profession  is  likely  to  raise 
demands  for  a  form  of  training  which  cuts  across  a  number  of  the 
other  already  existing  professional  fields.  In  the  present  instance 
we  have  obviously  a  convergence  of  interests  now  represented  in 
medicine,  in  engineering,  in  civil  administration,  and  in  certain  fields 
of  pure  and  applied  science,  to  mention  no  others,  which  compels  us 
C€trefully  to  study  the  wisest  methods  of  utilizing  extant  resources 
and  the  best  form  of  organization  under  which  to  proceed.  The 
relatively  new  program  required  for  the  training  of  our  sanitarians 
raises  this  question  of  coordination  all  along  the  academic  line.  Shall 
the  bacteriology,  for  example,  which  is  by  common  consent  an  essen- 
tial part  of  the  training  of  any  such  student,  be  the  bacteriology  given 
as  an  independent  science  in  some  institutions,  shall  it  be  that  offered 
to  the  ordinary  medical  student,  or  shall  it  be  particularly  adapted  to 
the  real  or  supposed  needs  of  the  public-health  worker?  Other 
instances  need  not  be  cited,  but  many  will  suggest  themselves.  The 
issue  affects  the  extent  and  character  of  the  cooperation  which  other 
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departments  can  be  reasonably  asked  to  make  in  advance  of  such  a 
condition  of  things  as  may  ultimately  be  developed  where  a  school  or 
department  of  public  health  will  have  within  its  own  personnel  com- 
mand of  all  the  special  courses  which  it  desires. 

Confining  attention  for  the  moment  to  the  problem  of  the  health 
officer,  or  the  public-health  expert,  and  disr^arding  the  case  of  the 
nurse,  I  gather  that  the  general  desiderata  upon  which  there  is 
material  agreement  would  run  somewhat  as  follows:  A  good  general 
education  involving  at  least  two  years  of  collegiate  training,  with 
reasonable  familiarity  with  literature,  including  a  reading  knowledge 
of  one  or  two  foreign  languages,  some  acquaintance  with  at  least 
American  history,  a  rudimentary  knowledge  of  mathematics  and 
similarly  of  biology,  psychology,  chemistry,  and  physics.  Any 
additional  training  in  government,  economics,  sociology,  law,  the 
earth  sciences,  architecture,  and  the  humanities  would  dU  be  to  the 
good.  Superposed  upon  such  a  foundation  there  would  be  presum- 
ably physiology,  anatomy,  including  histology,  biochemistry,  bacter- 
iology, pathology,  pharmacy,  hygiene,  sanitation,  preventive  medi- 
cine, and  vital  statistics.  Where  the  medical  degree  has  to  be  secured 
as  part  of  the  training,  there  would  be  the  usual  clinical  subjects  in 
medicine,  surgery,  pediatrics,  etc. 

In  the  preceding  requirements,  it  is  clear  that  relatively  little 
modification  of  ordinary  college  curricula  would  be  required  in 
according  men  going  into  public-health  work  such  general  trainiog 
as  may  wisely  be  given  during  the  first  two  college  years.  The  subject 
not  generally  presented,  which  might  perhaps  most  wisely  be  added, 
would  be  a  conspectus  course  of  the  social  sciences,  both  theoretical 
and  applied,  which  early  in  the  training  would  give  a  man  the  essential 
social  outlook  and  the  conceptions  of  social  organization  and  adminis- 
tration which  distinguish  so  sharply  the  necessary  training  for  this 
field  of  work  from  that  of  the  physician  as  now  generally  conceived. 
Not  less  than  the  so-called  social  worker,  whose  field  is  that  of  general 
philanthropy  and  the  remedial  social  activities  which  characterize 
so  definitely  our  modem  occidental  civilization,  does  the  worker  in 
public  health  require  this  definite  knowledge  of  social  phenomena  and 
the  point  of  view  which  goes  with  it.  To  be  sure  the  insistence  upon 
this  conception  of  the  profession  and  upon  this  attitude  of  mind 
should  never  be  relaxed  from  the  beginning  to  the  end  of  the  profes- 
sional course,  and  undoubtedly  at  sundry  points  in  the  later  training 
specific  and  detailed  information  should  be  given  which  would 
lUuminate  and  enrich  the  general  equipment  of  the  candidate.  But 
it  seems  to  me  at  least  quite  important  that  this  outlook  should  be 
introduced  at  an  early  point  in  the  training. 

Doubtless  it  will  be  said  that  relatively  few  men  will  have  decided 
upon  their  entrance  on  this  career  at  so  early  a  date  as  is  su^ested  by 
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the  comments  of  the  previous  paragraph.  Probably  this  assertion 
is  correct,  but  it  does  not  detract  from  the  validity  of  the  suggestion 
for  men  who  do  decide  at  an  early  stage  of  their  training  and  it 
emphasizes  a  consideration  which  I  believe  to  be  of  prime  consequence, 
regardless  of  the  particular  stage  in  the  individual's  development  at 
which  he  makes  his  choice  of  this  calling. 

When  one  comes  to  the  group  of  premedical  sciences  which  most 
exponents  of  public-health  training  seem  to  regard  as  essential,  one 
meets  the  question  already  raised  regarding  the  extent  to  which  the 
form  in  which  these  sciences  are  now  presented  for  other  purposes 
should  be  modified  to  meet  the  needs  of  (he  sanitarian.     Physiology, 
histology,  bacteriology,  hygiene,  sanitation,  and  a  few  similar  topics 
are  frequently  presented  as  parts  of  a  general  collegiate  or  university 
training  and,  as  such,  are  taught  from  the  point  of  view  of  pure 
science.    All  of  them  are  also  taught,  together  with  human  anatomy, 
pathology,  pharmacy,  and  other  similar  topics,  as  part  of  the  pre- 
medical course,  arid  in  this  case  from  the  point  of  view  of  medicine 
conceived  generally  in  the  interests  of  the  practitioner  to  be,  but 
sometimes  with  appreciable  emphasis  upon  the  scientific  and  research 
aspects  of  medicine  itself.     If  one  were  not  subject  to  the  exigencies 
of  time,  it  would  probably  be  generally  agreed  that  such  subjects  as 
bacteriology  and  physiology  should  be  taught  as  fundamentally  as 
possible  from  the  point  of  view  of  the  science  as  a  whole  and  the 
thorough  mastery  of  its  essential  principles.     But  with  the  crowding 
of  the  curricula,  which  characterizes  all  professional  training,  and 
particularly  medicine,  it  is  a  familiar  experience  that  pressure  is 
brought  to  bear  to  present  primarily  those  aspects  of  the  science 
which  are  thought  to  have  most  direct  significance  for  the  subsequent 
professional  work.     In  the  measure  in  which  this  tendency  is  justified, 
we  may  expect  to  find  the  sanitarian  urging  that  these  subjects  be 
presented  in  such  form  as  to  represent  the  greatest  utility  for  the 
public-health  worker  and  the  least  expenditure  of  his  time,  compatible 
with  his  attainment  of  a  reliable  mastery  of  that  portion  of  the  field 
peculiarly  important  for  him.     The  demand  for  this  modification  is 
likely  to  be  as  definite  in  the  case  where  the  science  is  taught  as  part 
of  the  premedical  curriculum  as  it  is  where  it  is  taught  from  a  less 
specialized  point  of  view.     In  either  case,  unless  the  work  in  public 
health  is  set  up  as  an  independent  school  or  department  with  ite  own 
staff  to  carry  these  courses,  the  cooperation  of  the  departments 
actually  in  charge  of  such  work  must  necessarily  be  gained  if  students 
of  public  health  are  to  have  their  supposedly  peculiar  needs  met  by 
modifications  of  the  course  of  study.    In  such  adjustments  the  central 
tmiversity  administration  is  generally  powerless  to  do  more  than 
bring  together  the  high  contracting  parties  under  reasonably  favor- 
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able  conditions  for  conference.    The  outcome  rests  upon  many  cir- 
cumstances which  need  not  be  detailed  at  this  moment. 

It  is  probably  needless  for  the  outsider  to  hold  up  at  this  point  a 
warning  hand  and  to  direct  attention  to  the  dangers  which  lie  this 
way.  Qood  rule  of  thumb  workers  can  be  produced  by  short-cut 
methods'.  Fundamental  scientists  with  real  grip  upon  their  field  of 
work  are  not  produced  in  this  manner,  and  whatever  compromises 
may  be  necessary  in  the  interest  of  abbreyiating  the  cost  and  the  time 
of  professional  training  must  never  be  allowed  to  extend  to  sudi 
a  point  as  to  menace  the  essential  value  of  the  service  rendered. 
Particularly  is  this  true  in  a  field  where  it  is  so  necessary  to  gain  and 
retain  public  confidence  and  where  ignorance  masquerading  as  trained 
science  may  work  such  serious  damage. 

Speaking  as  a  psychologist  rather  than  as  a  university  executive,  I 
should  think  it  wise  to  direct  the  attention  of  men  responsible  for  the 
training  of  the  public-health  career  to  the  considerable  practical 
significance  of  certain  phases  of  modem  psychology.  With  much  of 
what  passes  for  psychology  in  the  public  mind  I  have  only  unmiti- 
gated contempt,  and  I  am  particularly  impatient  of  some  of  the 
unscientific  extravaganzas  which  have  connected  themselves  with 
the  name  of  Freud.  This  is  not  to  deny  certain  real  contributions 
made  by  Freud  and  his  followers  to  our  knowledge  of  the  organization 
of  human  cSiaracter.  But,  on  the  other  hand,  there  is  a  considerable 
body  of  thoroughly  solid  technique  connected  with  the  field  of  appUed 
psychology  which  can  be  made  of  distinct  significance  in  connection 
with  the  public-health  program,  particularly  as  this  can  be  linked  op 
with  the  work  of  the  public  schools  and  certain  aspects  of  the  prob- 
lems of  industry.  Some  familiarity,  both  theoretical  and  practical, 
with  the  methods  of  identifying  subnormal  mental  stock,  some 
familiarity  with  the  technique  of  the  classification  of  personnel,  in  its 
relation  to  both  educational  and  industrial  processes  will,  I  am  sure, 
prove  itself  of  substantial  value.  Similarly,  there  would  no  doubt 
be  frequent  occasions  in  which  a  rudimentary  knowledge  of  psychiatij 
would  prove  of  value,  but  how  far  one  can  go  into  specialized  fields 
of  this  kind  necessarily  depends  upon  the  available  time  and  the 
educational  facilities  at  hand.  | 

It  is  probably  presumptuous  for  the  mere  layman  to  express  any 
but  the  most  tentative  opinion  regarding  the  relation  of  this  entiiv 
program  of  public-health  training  to  the  present  curricula  of  the 
medical  schools,  with  which,  needless  to  say,  the  relations  must  be 
more  intimate  than  with  any  other  single  division  of  the  university^ 
The  several  plans  which  have  been  proposed  doubtless  all  have  merit. 
For  my  own  part,  I  do  not  venture  at  this  time  to  enter  upon  anjfl 
evaluation  of  the  several  programs  known  to  me,  but  I  do  venture  UM 
assert  that  in  my  judgment  there  are  good  reasons  for  urging  thall 
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the  professional  sanitarian  or  public-health  officer  should  hold  a 
medical  degree.  I  do  not  by  this  expression  mean  to  commit  my« 
self  to  the  proposal  that  the  sanitarian  shall  pursue  from  beginning 
to  end  exactly  the  same  course  which  would  be  followed  by  the  man 
expecting  to  make  the  private  practice  of  medicine  his  life  work.  I 
believe,  however,  that  the  practical  advantages  which  accrue  from 
the  possession  of  the  M.  D.  degree  by  the  sanitarian  are  to-day  at 
least  highly  important  and  such  as  quite  outweigh  the  disadvantages 
which  may  be  ui^ed  against  it.  Assuming  therefore  that  the  train- 
ing given  en  route  to  the  medical  degree  is  not  identical  in  all  par- 
ticulars with  that  given  to  the  regular  physician,  there  will  obviously 
be  need  at  this  point  for  some  cooperation  on  the  part  of  medical 
faculties,  but  such  cooperation  ought  not  to  be  very  difficult  to  secure, 
ixi  view  of  the  slow  but  definite  growth  in  plasticity  in  the  later 
stages  of  the  medical  curriculum.  Viewing  the  situation  as  a  whole, 
it  would  appear  that  the  great  body  of  the  training  material  required 
for  meetiog  the  demands  of  any  of  the  ideals  now  entertained  for 
public  health  workers  could  be,  met  by  the  larger  universities  which 
have  engineering  schools  and  medical  schools.  Not  a  little  of  the 
training  now  offered  is  directly  and  immediately  available  and  most 
of  the  rest  could  be  obtained  by  reasonable  and  moderate  changes  in 
the  present  courses  of  study  offered.  In  a  few  instances  there  will 
be  the  need  of  introducing  outright  new  work  and  from  begiiming  to 
end  there  will  be  the  necessity  of  informing  the  entire  program  with 
the  professional  spirit  of  public  service.  Even  though  the  sanitarian 
go  into  the  employ  of  a  private  corporation,  the  work  required  can 
not  be  successfully  accomplished  in  any  spirit  except  that  of  a  large 
regard  for  the  general  public  welfare.  Carried  on  ia  such  a  spirit, 
surely  there  are  few  professions  open  to  the  yoimg  men  of  to-day 
that  hold  out  more  of  stimulation  and  inspiration  to  bring  to  the 
service  of  the  community  the  best  powers  of  trained  intelligence 
and  modern  science. 

A  PROPOSED  CURRICULUM  FOR  A  SCHOOL  OF  PUBLIC  HEALTH. 

Qeobox  C.  Whiffle,  Profeator  of  Sanitary  Engineering ^  Harvard  Engineering  School. 

In  a  paper  published  in  the  International  Journal  of  Public  Health 
last  year  I  outlined  in  detail  a  one-year  program  of  studies  which  to 
me  seemed  suitable  for  the  instruction  of  a  doctor  of  medicine  who 
desired  to  become  a  health  officer.  It  was  based  largely  on  present 
Snglish  and  American  practice  and  was  intended  to  arouse  the  in- 
terest of  the  imiversities  of  the  world  in  public-health  education. 
Since  its  publication  dozens  of  letters  received  from  universities  in 
Europe,  South  America,  Asia,  and  Africa  have  shown  that  every- 
i^here  the  subject  of  public  health  education  is  attracting  attention. 
Our  present  problem  is  not  the  general  one  of  setting  forth  the  sub- 
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ject  from  a  world-wide  standpoint  but  that  of  outlining  a  cuniculom 
suitable  for  an  American  school  of  public  health. 

In  the  first  place,  we  must  consider  what  the  purpose  of  such  a 
school  should  be.  My  conception  is  that  it  should  be  a  branch  of  a 
university  parallel  with  the  medical  school  and  the  engineering 
school  and  closely  affiliated  with  both,  just  as  health  itself  is  concerned 
with  the  himian  body  and  with  its  environment.  Its  primary  func- 
tion should  be  to  give  men  opportunity  to  pursue  such  studies  as  will 
fit  them  to  become  executive  or  administrative  health  ofiicials  in  the 
public  service  of  city,  State,  or  Nation.  A  second  function  should 
be  to  train  men  for  special  branches  of  the  public-health  service  for 
bacteriology,  for  water  analysis,  for  food  analysis,  for  epidemiology, 
and  to  cooperate  with  the  engineering  school  in  training  sanitary 
engineers  and  with  the  school  of  education  in  training  teachers  of 
health.  In  other  words,  there  should  be  two  types  of  program  for 
two  types  of  service  which  correspond,  in  a  way,  with  the  line  and 
the  staff  of  the  Army.  The  line  officers — that  is,  the  executives — 
need  the  more  general  studies;  the  stfiff  officers,  the  specialists,  need 
the  more  detailed  studies  in  a  single  field. 

I  shall  not  attempt  here  to  discuss  a  proper  cmriculum  for  the 
specialist.  I  assume  that  each  school  of  health  will  develop  special 
lines  of  study  in  its  own  way  and  that  each  professor  will  in  fact 
teach  his  specialty  in  his  own  way.  It  is  best  that  no  standardiza- 
tion be  attempted  in  these  matters.  The  field  of  the  specialist 
should  be  full  and  free.  One  school  will  do  one  thing,  another  schod 
will  do  another  thing,  as  men  and  means  and  opportunities  permit 
The  staff  officers  of  our  public  health  service  need  all  the  originality 
they  can  muster,  for  it  is  largely  through  them  that  the  arts  must 
advance.  But  the  line  officers  in  the  public  health  service  need  a 
broader  and  more  imiform  training  in  the  interest  of  cooperative 
effort  and  in  order  that  uniformity  of  administration  may  result  in 
better  enforcement  of  public  health  laws  and  regulations. 

My  idea  of  the  qualification  of  a  health  officer  is  a  man  learned 
in  the  medical  sciences  who  has  had  special  training  or  experience 
in  public-health  administration.  Personally  I  do  not  believe  that 
the  degree  of  M.  D.  is  necessary  if  he  has  received  a  properly  admin- 
istered degree  of  Dr.  P.  H.,  but  I  recognize  certain  practical  advan- 
tages of  having  both  degrees  and  believe  that  for  the  present  we 
should  go  ahead  on  that  basis.  The  Dr.  P.  H.  needs  something  which 
the  M.  D.  does  not  need  and  which  he  usually  does  not  have — the 
ability  to  view  a  community  as  a  whole,  to  visualize  community 
health  from  statistical  data,  to  think  in  terms  of  the  mass  instead  of 
the  individual,  to  estimate  quantitatively  the  effect  of  environmental 
conditions,  and  to  appraise  the  benefits  to  be  derived  from  expendi- 
tures of  money  for  public^health  purposes — ^Ln  short,  a  health  officer 
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should  have  what  may  be  called  medical  statesmanship.  And  a 
school  of  public  health  should  give  this  point  of  view  to  its  students. 
If  it  does  not  do  so  it  is  bound  to  be  a  failure.  It  is  not  enough  to 
get  together  a  program  of  studies  on  the  special  subjects  with  which 
the  health  officer  is  likely  to  deal;  it  is  not  enough  to  provide  eminent 
specialists  to  give  lectures  in  different  fields.  Unless  the  spirit 
which  pervades  a  school  of  public  health  is  different  from  that  which 
exists  and  which  should  exist  in  a  medical  school,  it  will  prove  to  be 
a  useless  addition  to  our  educational  institutions.  Physicians 
should  be  trained  for  personal,  individual  service;  health  officers 
should  be  trained  for  community  service.  Whatever  studies  are 
taught  in  a  school  of  public  health — and  of  course  there  must  be 
specialties — it  is  of  paramount  importance  that  the  dominating  men 
in  the  faculty  should  be  medical  statesmen,  sanitary  statesmen, 
pubUc-health  statesmen,  or  whatever  we  choose  to  call  them.  Unless 
special  efforts  are  made  to  secure  men  of  this  type,  I  have  grave 
fears  that  the  new  schools  of  public  health  will  either  become  mere 
attachments  to  medical  schools  or  collections  of  specialists  jealous  for 
their  own.  branches  of  science.  To  my  mind,  therefore,  the  spirit  of 
the  school  and  the  controlling  desires  of  its  dominating  instructors 
are  far  more  important  than  any  program  of  studies  and  should 
receive  first  attention.  And  it  seems  to  me  that  the  studies  pursued 
in  a  school  of  pubUc  health  should  be  so  chosen  and  apportioned  as 
to  time  that  the  students  will  acquire  this  spirit  of  conununity  health. 
The  apportionment  of  time  for  different  subjects  should  also  de- 
pend upon  the  difficulty  of  learning  them  and  not  upon  their  relative 
importance  in  after-practice.  The  academic  history  and  habit  of 
mind  of  the  expected  class  of  students  must  be  given  consideration. 
Eight  years'  experience  in  teaching  sanitary  engineering  and  vital 
statistics  to  medical  and  nonmedical  students  has  shown  that,  even 
after  allowing  for  certain  age  differences,  the  men  who  have  chosen 
medicine  for  their  profession  have  greater  difficulty  in  using  figures 
even  in  simple  ways  and  greater  difficulty  in  grasping  mathematical 
principles  than  the  others.  Students  have  repeatedly  said  to  me, 
"Vital  statistics  is  the  hardest  study  I  have."  And  it  is  much  the 
same  with  sanitary  engineering;  it  is  hard  for  men  who  do  not  have 
a  geometrical  ^ense  to  visualize  engineering  works  from  maps  and 
plans.  The  reason  is  obvious — they  have  a  different  type  of  mind 
and  they  have  not  had  the  requisite  preliminary  training.  The  same 
thought  may  be  extended  to  laboratory  work.  If  the  students  are 
doctors  of  medicine  several  years  removed  from  their  medical  school, 
their  ability  to  use  the  balance  and  the  microscope  and  to  conduct 
the  ordinary  laboratory  manipulations  will  be  found  to  have  almost 
vanished.    It  is  for  this  reason  that  in  a  suggested  curriculiun  I 
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have  allotted  what  might  otherwise  seem  a  disproportionate  amount 
of  time  to  statistics,  sanitation,  and  laboratory  courses.  Granted 
that  many  of  the  thkigs  taught  in  hygiene,  preventive  medicine,  and 
epidemiology  are  of  more  practical  importance,  they  are  much  easier 
for  the  medical  graduate  to  grasp.  If,  however,  a  curriculum  is 
being  made  up  for  nonmedical  students,  the  same  principle  holds  and 
greater  time  should  be  given  to  hygiene  and  preventive  medicine 
than  to  sanitary  engineering  and  statistics. 

The  curriculum  need  not  cover  the  whole  field  of  public  health  in 
a  detailed  way,  but  the  program  should  be  so  arranged  that  each 
student  comes  in  contact  with  those  members  of  the  faculty  who 
represent  the  leading  subjects  of  importance.  It  seems  to  me  that 
this  personal  contact  is  far  more  important  than  the  scheduled 
subject.  Let  me  illustrate.  In  the  School  of  Public  Health  of 
Harvard  University  and  the  Massachusetts  Institute  of  Technology, 
we  were  particular  to  have  each  student  take  at  least  one  course  with 
Professor  Sedgwick.  It  made  little  difference  whether  it  was  epi- 
demiology, or  personal  hygiene,  or  somethiog  eke.  It  was  Sedgwick 
that  we  wanted  the  students  to  know.  Sedgwick  was  a  man  who 
was  more  interested  in  his  students  than  he  was  in  the  science  which 
he  taught.  Such  a  teacher  is  the  greatest  asset  which  any  school 
can  have  and  every  school  needs  at  least  one  such  man. 

The  students '  program  should  not  all  be  prescribed.  Some  time — 
at  least  a  tenth  of  it  and  preferably  more — should  be  left  for  him  to 
spend  as  he  pleases,  in  extra  study  or  in  some  field  in  which  he  has  a 
personal  interest. 

Yesterday,  after  listening  to  many  suggestions  to  include  this  and 
that  special  subject  in  the  course  of  study  to  be  pursued  by  students 
in  the  school  of  public  health  our  minds  became  confused.  In  my 
opinion  it  is  not  at  all  necessary  for  students  to  study  all  of  these 
things.  There  are  52  cards  in  the  pack,  but  only  4  suits.  It  is  not 
necessary  to  study  every  card,  but  they  should  become  acquainted 
with  every  suit.  A  year's  course  or  a  two  or  three  years'  course 
should  mark  the  beginning,  not  the  end,  of  the  student 's  education. 
In  1917  when  I  was  in  Tokyo  on  my  way  to  Russia  I  stopped  at  a 
small  shop,  curious  as  to  the  wares  displayed.  A  little  Japanese 
boy  came  out  and  spoke  to  me  in  fairly  good  English.  I  asked 
him  where  he  learned  to  speak  English  and  he  naively  replied, 
'*We  have  books  in  Japan.''  We  have  books,  too,  in  America- 
books  on  this  many-sided  problem  of  public  health,  and  the  health 
officer  must  educate  himself  by  continued  study  and,  what  is  more 
effective,  by  experience.  All  that  any  school  can  give  a  student  is 
motive  power,  a  map,  and  a  desire  to  travel;  he  must  make  the 
journey  himself. 
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In  my  paper  on  ''The  Education  of  Health  QfiBicers"  I  suggested  a 
model  program  for  a  one-year  course  for  medical  graduates,  which, 
with  some  modifications^  I  offer  as  a  basis  of  discussion. 

The  idea  has  been  to  found  the  program  upon  five  leading  sub- 
jects, each  of  which  is  carried  through  the  year — ^hygiene,  sanitation, 
preventive  medicine,  statistics,  and  pubUc-health  administration. 
Realizing  the  lack  of  accepted  definitions  and  much  overlapping  of 
terms,  a  somewhat  detailed  list  of  topics  was  given  for  each  subject. 
Of  course,  these  would  not  fit  any  one  school  and  the  list  is  far  too 
long  for  a  single  year's  program.  It  was  intended  to  be  illustrative 
of  the  scope  of  the  topics. 

The  hygiene  of  the  human  body  should  be  kept  in  sight  throughout 
the  year,  first  the  theoretical  and  afterwards  the  practical  side. 

The  sanitation  of  human  environment  should  be  kept  in  sight 
throughout  the  year,  studied  first  through  chemistry  and  biology 
and  then  through  sanitary  engineering. 

The  important  rdle  of  the  microorganisms  should  be  kept  in  sight 
throughout  the  year.  Bacteriology  would  naturally  be  taken  up 
first  and  then  developed  into  the  broadening  science  of  preventive 
medicine,  including  parasitology. 

The  use  of  statistics  and  other  methods  of  visuaUzing  and  detecting 
the  permeation  of  diseases  through  a  community  should  be  kept  in 
sight  throughout  the  year,  and  this  naturally  involves  vital  statistics 
first  and  later  the  much  broader  principles  of  epidemiology. 

Finally  the  principles  of  public-health  administration  should  be 
kept  in  sight  through  the  year — law,  legislation,  and  administrative 
methods. 

In  explanation  of  the  percentage  allotment  of  time,  I  may  say 
that  the  low  figure  of  10  per  cent  given  to  hygiene  in  the  first  term 
was  due  to  the  fact  that  medical  graduates  are  presumably  familiar 
with  the  subject  and  need  only  to  have  their  knowledge  reviewed 
and  brought  up  to  date;  while  the  high  figure  of  25  per  cent  given  to  it 
in  the  second  term  was  because  of  the  rapidly  developing  applica- 
tions of  hygiene  in  the  modern  health  movement.  Bacteriology 
and  sanitary  chemistry  and  biology  were  each  given  25  per  cent 
because  they  are  essentially  laboratory  courses  and  require  much 
time.  Perhaps,  however,  this  time  ought  to  be  lessened  and  more 
time  given  to  vital  statistics,  for  I  am  sure  that  the  students  will 
take  more  time  for  this  subject  whether  it  is  given  to  them  or  not. 

As  to  the  arrangement  of  work,  it  is  my  idea  that  the  best  results 
can  be  accomplished  by  having  those  courses  which  involve  a  good 
deal  of  laboratory  work  conducted  on  the  intensive  plan — that  is, 
several  hours  a  day  and  every  day  of  the  week  for  a  part  of  the 
term.     The  other  courses  which  involve  lectures  and  much  reading 
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should  be  spread  through  the  year.     Perhaps  the  following  might 
prove  satisfactory: 

Proposed  arrangement  ofstvuHes/or  a  one-year  program, 
Pirat  term: 

Laboratory  coorsee —  Per  cent. 

Bacteriology 25 

Sanitary  chemistry  and  biology 25 

Lectures  chiefly — 

Vital  atatifltics 20 

Hygiene 10 

Law  and  legislation 10 

Elective 10 

Second  term: 

Laboratory  courses — 

Applied  hygiene i 25 

Epidemiology 25 

Lectures  chiefly — 

Preventive  medicine 20 

Sanitary  engineering 10 

Public-health  administration 10 

Elective 10 

According  to  this  plan  the  student  would  spend  half  of  each  daj 
in  the  laboratory  and  have  two  prescribed  lectures  each  day.  In 
the  first  term  he  would  study  bacteriology  three  hours  a  day  for  two 
months  and  after  that  devote  the  same  amount  of  time  to  sanitary 
chemistry  and  biology.  Meantime  he  would  have  throughout  the 
first  term  six  hours  of  vital  statistics,  three  hours  of  hygiene,  and 
three  hours  of  public-health  law  each  week.  In  the  second  term  he 
would  devote  half  of  each  day  for  two  months  to  laboratory  work  in 
hygiene  and  then  to  epidemiology  and  have  six  hours  of  preventive 
medicine,  three  hours  of  sanitary  engineering,  and  three  hours  of 
pubUc-health  administration  each  week.  Obviously,  practical  con- 
siderations in  each  school  will  require  some  modification  of  this 
arrangement. 

I  believe  strongly  in  giving  the  student  some  practical  experience 
in  the  field.  This  may  take  the  form  of  actual  work  done  under  the 
direction  of  a  health  officer,  reports  of  visits  to  sanitary  works  and 
institutions  of  various  kinds,  the  making  of  a  sanitary  survey,  or 
research  work.  Students  need  to  get  the  right  perspective  of  things, 
and  they  need  to  do  something  original.  The  making  of  a  sanitary 
survey  is  an  excellent  means  of  roimding  out  their  course.  In  making 
a  survey,  they  are  conducting  a  sort  of  conununity  clinic.  They  come 
to  see  the  relation  of  things.  But  it  is  my  opinion  that  this  should 
be  done  after  their  year's  work  and  not  during  the  term.  A  survey 
can  be  made  best  on  the  intensive  plan.  To  attempt  it  during  tenn 
time  cuts  into  other  studies  in  an  imwarrantable  way.  It  tends  to 
make  students  work  overtime  and  thus  lose  the  benefits  of  necessary 
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leisure  on  Sundays  and  holidays^  which  is  quite  as  important  to 
students  as  to  other  human  beings.  Whatever  programs  we  arrange, 
let  us  not  crowd  the  students  to  distraction.  Whatever  course  of 
study  we  lay  out,  let  it  not  be  a  race  course.  ^  A  school  of  health  may 
well  act  as  an  example  to  other  schools  in  this  matter. 

If  the  course  for  the  Dr.  P.  H.  is  arranged  to  cover  two  years 
instead  of  one,  the  second  year  should  be  devoted  to  studies  in  special 
fields  and  to  original  work.  The  sanitary  survey  may  well  be  put 
into  this  second  year.  I  have  not  attempted  to  outline  a  curriculum 
for  this  second  year,  but  I  believe  that  the  student  should  have  much 
latitude  in  his  choice  of  studies,  but  be  required  to  take  advanced 
work  in  some  one  field.  When  students  finish  this  work  they  natu- 
rally hope  to  be  recommended  for  some  appointment;  hence  in  their 
second  year  they  should  have  the  opportunity  to  demonstrate  to 
their  instructors  that  they  can  do  some  little  thing  well.  While 
the  first  year  of  the  curriculum  should  be  devoted  largely  to  the 
acquisition  of  knowledge,  the  second  year  should  be  given  up  largely 
to  the  strengthening  of  abiUty,  or,  to  use  Ruskin's  phrases,  the  first 
term  should  be  lighted  by  the  Lamp  of  Knowledge,  the  second  term 
by  the  Lamp  of  Power. 

In  the  preceding  outline  I  have  had  in  mind  a  program  suitable  for 
a  course  in  public  health,  using  the  words  in  what  may  be  called  an 
official  sense.  These  words  are  now  used  so  broadly  that  their  exact 
meaning  is  becoming  obscure.  We  used  to  have  ''  Boards  of  health; " 
now  we  have  '^  Departments  of  public  health.''  Does  this  mean  an 
expansion  or  a  limitation  of  activities  in  the  interest  of  health  1 
Personally,  I  do  not  like  to  see  this  word  '^public"  slipping  into  our 
conversation  unless  it  means  something.  Sometimes  we  say  public 
activities  when  we  mean  collective  activities;  sometimes  we  say 
public-health  education  when  we  mean  popular  instruction.  Per- 
sonally I  do  not  like  this  new  use  of  the  word  ''sanitarian."  It 
seems  to  me  that  some  of  these  terms  need  definition  in  the  interest 
of  clear  thinking.  When  we  plan  for  our  new  schools,  do  we  have 
in  mind  schools  of  health,  schools  of  pubUc  health,  or  schools  for 
health  officials?  Johns  Hopkins  has  its  School  of  Hygiene  and 
Public  Health,  thus  recognizing  the  personal  as  well  as  the  official 
aspects.  The  Harvard  Technology  School  started  out  as  a  school  for 
training  officials  and  was  called  a  School  for  Health  Officers.  Because 
of  a  popular  idea  that  health  officers  meant ''  policemen  "  and  because 
affiliation  was  made  with  the  department  of  industrial  hygiene  of 
the  medical  school,  the  name  of  the  school  was  changed  to  School 
of  Public  Health.  I  wonder  if  the  time  has  not  come  for  us  to 
broaden  still  more  and  use  merely  the  fine  old  Anglo-Saxon  word 
health.  Why  should  not  our  schools  become  known  as  schools  of 
health  t 
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It  is  because  I  recognize  the  complexity  of  education  requirements 
that  I  have  not  attempted  to  formulate  curricula  for  other  than  official 
lines  of  health  work.  These,  however,  should  be  provided.  But  until 
our  health  activities — pirbUc  and  semipubUc;  collective  and  individual, 
professional  and  voluntary — are  more  sharply  diflFerentiated  and 
better  organized  it  is  well-nigh  impossible  to  arrange  programs  suit- 
able for  large  groups  of  students.  Liberal  provision  should  therefore 
be  made  for  students  interested  in  industrial  hygiene,  school  hygiene, 
popular  health  education,  physical  education,  and  the  like;  also,  of 
course,  for  the  specialist  in  any  one  of  the  many  fields  of  official 
public-health  work  and  for  research.  It  seems  to  me,  however,  that 
every  specialist  should  be  required  to  take  several  of  the  major 
courses  in  the  curriculum  suggested  in  order  that  he  may  have  a 
broad  outlook  on  the  whole  problem  of  health  as  it  is  viewed  to-day. 

There  is  one  side  of  public-health  work  to  which  the  program  of 
this  conference  has  given  scant  attention,  and  yet  many  of  the 
speakers  have  listed  it  as  a  subject  of  major  importance,  i.  e.,  sanitary 
engineering.  This  subj  ect  can  be  taught  best  in  an  engineering  school, 
in  an  engineering  atmosphere  amidst  drafting  tables  and  maps  and 
plans;  in  a  laboratory  where  chemistry  and  bacteriology  and  micros- 
copy are  brought  together  and  used  as  tools  for  a  common  purpose; 
and  in  the  field  where  students  can  see  the  size  and  the  operations  of 
sanitary  works.  A  proper  study  of  engineering  brings  in  the  cost 
factor,  and  that  is  something  that  health  officers  need  to  know.  We 
all  look  with  admiration  upon  the  triumphant  work  of  Greneral 
Gorgas  in  ridding  Panama  of  its  yellow  fever  by  controlling  mosquito 
growth,  but  if  the  Tropics  are  to  be  made  permanently  habitable  to 
the  white  race,  engineers  must  find  ways  of  securing  sanitation  at 
lower  cost  than  at  Panama.  It  is  an  old  saying  that  "  the  first  step 
costs,''  but  it  is  equally  true  that  the  aftersteps  should  cost  less.  If  a 
health  officer  is  to  become  a  statesman  he  needs  not  only  the  intensive 
study  of  the  laboratory  but  the  extensive  vision  of  the  engineer.  He 
should  be  taught  how  to  penetrate  the  secrets  of  nature  in  their  rela- 
tion to  human  hygiene  and  also,  what  is  of  equal  importance,  how  to 
utilize  this  knowledge  to  secure  a  sanitary  environment  which  shall 
help  to  maintain  the  health  and  comfort  of  all  the  people. 

DISCUSSION. 

Dr.  Victor  C,   Vaughan: 

If  the  next  generation  progresses  in  sanitation  as  rapidly,  thor- 
oughly, and  as  effectively  as  the  last  generation  has  done,  we  should 
be  satisfied.  Thirty  or  forty  years  ago  the  death  rate  in  this  couniiy 
was  about  25.  Twenty  years  ago  the  death  rate  in  New  York  City 
was  between  19  and  20.  To-day  it  is  between  12  and  13.  There  has 
been  a  reduction  in  the  death  rate  in  the  registration  area  of  thi5 
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country  within  the  last  generation  of  about  7.  In  100,000,000  people 
that  means  the  saving  of  about  700,000  lives  annually.  It  is  the  be. 
lief  of  competent  sanitarians  that  it  is  possible  to  reduce  the  death  rate 
to  a  minimum  of  about  7.  This  is  going  pretty  low.  I  doubt  whether 
the  generation  of  expert  health  officials  that  we  are  going  to  make  will 
surpass  in  results  the  progress  that  has  been  made  in  the  past. 

How  has  this  progress  been  made  ?  It  has  been  made  by  the  edu- 
cation of  the  people.  The  death  rate  of  a  people  is  a  very  fair  index  of 
its  average  good  sense.  And  we  are  not  going  to  progress  as  we  have 
in  the  past  imless  we  educate  the  people,  unless  the  people  are  con- 
cerned in  these  matters.  A  great  deal  has  been  said  decrying  the 
connection  between  politics  and  public-health  officers.  Now  I  know 
that  we  should  call  it  psychology  and  not  call  it  politics,  but  every 
health  officer  is  a  poUtical  officer,  a  community  officer,  a  policeman, 
as  it  were,  and  he  must  satisfy  the  people,  and  it  is  easy  to  satisfy  an 
educated  people  and  not  easy  to  satisfy  an  uneducated  or  ignorant 
people. 

You  will  pardon  me  if  I  refer  to  some  experiences  that  I  had  in 
public-health  matters  in  the  seventies,  before  Koch  discovered  the 
baciUus  of  tuberculosis.  The  Michigan  State  Board  of  Health  began 
to  teach,  by  means  of  conventions  throughout  the  State,  that  tuber- 
culosis was  an  infectious  disease.  They  began  that  in  1870,  and  in 
1887  we  presented  to  the  Legislature  of  Michigan  a  request  for  an 
appropriation  of  $100,000  for  a  State  hygienic  laboratory.  This  was 
managed  not  by  the  doctors  of  the  State,  no;  the  doctors  of  the  State 
were  not  interested.  It  was  managed  not  by  the  university  of  the 
State;  the  university  of  the  State  opposed  it.  It  was  managed  by 
the  Michigan  Business  Men's  Association.  The  legislature  passed  the 
appropriation,  which  was  vetoed  by  the  governor  and  passed  over  the 
governor's  veto.  The  State  laboratory  of  hygiene  was  established, 
and  it  was  stated  in  the  bill  which  established  this  laboratory  that  its 
purposes  were  threefold.  First,  and  most  important,  research  into 
the  caiisation  of  disease;  second,  the  investigation  of  infectious  dis- 
ease, or  diseases  in  general  in  the  State  of  Michigan;  and,  third,  the 
teaching  of  students  along  hygiene  and  public-health  lines.  So 
thoroughly  were  the  people  of  Michigan  impressed  with  the  value  of 
scientific  work  that  when  an  outbreak  of  typhoid  fever  appeared 
anywhere  in  the  State,  water  was  sent  to  the  laboratory  for  analysis, 
and  the  report  was  accepted  as  final.  In  the  nineties  a  private  com- 
pany at  Ironwood,  Mich.,  sent  to  the  laboratory  a  sample  of  drink- 
ing water  taken  from  the  water  supply  of  the  city.  There  had  begun 
to  appear  cases  of  typhoid  fever.  It  was  reported  that  the  water  was 
contaminated.  Two  weeks  passed,  the  epidemic  had  grown,  hun- 
dreds were  ill,  when  the  health  officer  of  the  city  sent  a  sample.  A 
telegram  to  him  said : ''  Two  weeks  ago  this  water  was  reported  to  the 
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superintendent  of company  as  contaminated. '^    The  people 

of  Ironwood  went  after  the  officer  with  a  rope,  and  he  has  never  been 
seen  in  Michigan  since.  I  tell  you,  you  can  get  up  feeling  concerning 
health  matters  as  well  as  political  matters. 

Now,  Mr.  Surgeon  General,  this  conference  which  you  hare  called 
here  is  capable  of  doing  great  work,  and  I  am  sure  that  it  will  do  great 
work.  On  the  other  hand,  it  is  capable  of  doing  great  harm,  and  you 
will  pardon  me  if  I  speak  very  plainly  concerning  this.  If  we  are 
going  to  standardize  public  health  courses  in  this  country,  lay  down 
cast-iron  rules  that  a  man  must  do  this  and  a  man  must  do  that 
before  he  can  occupy  a  position  as  health  officer,  then  we  are  doing 
harm.     I  hope  there  is  no  such  sentiment. 

Another  %hing.  There  are  representatives  here  from  the  various 
universities  of  the  United  States.  Each  university  thinks  that  be- 
cause Johns  Hopkins  and  Harvard  have  received  large  appropriations 
for  schools  of  public  health  that  it  also  should  have  a  school  of  public 
health.  Now,  every  university  and  every  college  in  this  land  is 
already  fitted  to  make  men  competent  to  do  work  along  some  of 
these  lines.  As  Doctor  Whipple  has  just  said,  sanitary  engineering, 
for  instance,  is  taught  better  in  engineering  schools  than  it  would  be 
in  public-health  schools.  Bacteriology  is  well  taught  in  practicaUy 
all  the  first-class  medical  schools  in  this  country,  and  so  on.  When 
you  say  that  a  man  must  know  so  and  so  in  order  to  be  a  successfid 
health  officer,  think  for  a  moment  what  are  the  duties  of  a  health 
officer.  We  had  this  stated  to  us  yesterday.  The  health  officer  him- 
self or  through  his  assistants  uses  all  the  discoveries  in  science  which 
can  be  of  benefit  in  the  prevention  of  disease.  No  school  can  teach 
all  these  things.  No  school,  however  well  endowed,  however  numer- 
ous its  faculty,  can  teach  all  these  things.  Every  first-class  uni- 
versity in  this  country  can  teach  some  of  them. 

So  let  me  beg  of  you,  the  representatives  of  the  universities  who 
have  come  here  to  this  meeting,  do  not  feel  that  you  must  go  back 
home  and  launch  a  full-fledged  public-health  department.  It  is 
unnecessary,  and  besides,  there  should  be  reciprocity.  If  the  stud^it 
at  the  University  of  Illinois  gets  his  engineering  training,  and  then 
wants  some  other  special  line  of  work,  let  him  go  to  Johns  Hopkins 
or  Harvard  or  somewhere  else.  For  30  years  I  have  endeavored  to 
get  permission  for  medical  students  to  migrate,  go  here  and  go  there, 
and  all  my  attempts  along  that  line  have  been  failures.  Chauvinism, 
provincialism  in  medical  teaching — let  us  not  have  it  in  public- 
health  instruction.  Let  these  schools  that  have  been  so  ably  en- 
dowed, so  abundantly  endowed,  accept  the  work  that  has  been  done 
somewhere  else. 

This  conference  can  standardize  the  courses  in  public  health.  You 
may  say  to-day  that  every  health  officer  must  have  a  medical  d^ree. 
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That  would  have  great  influence,  but  it  would  not  be  legal,  it  would 
not  be  binding  upon  anybody.  And  before  you  do  such  a  thing, 
remember  that  a  Louis  Pasteur  could  not  be  a  health  officer  in  any 
village  in  the  United  States,  if  sudi  were  the  law.  Many  men  who 
have  contributed  largely  to  public  health  have  not  been  medical  men. 
After  having  been  dean  of  a  medical  school  for  30  years,  I  hold  that 
the  atmosphere  of  the  medical  school  to-day  is  antagonistic  to  pre- 
ventive medicine.  That  may  seem  a  strange  statement,  but  it  is 
true.  The  medical  graduate  is  not  fitted  to  examine  the  man  who 
oomes  to  him  and  says,  '^I  don't  know  that  there  is  anything  the 
matter  with  me,  but  I  want  you  to  go  to  work  and  find  out."  The 
student  is  only  educated  to  take  care  of  the  one  who  comes  and  says, 
''I  have  dyspepsia,  heart  disease,  or  something  of  that  kind.''  The 
teach^  of  bacteriology  in  our  medical  schools  as  a  rule  teaches 
bacteriology  not  from  the  standpoint  of  preventive  medicine,  but 
from  the  standpoint  of  the  pathologist,  and  so  on.  He  treats  the 
subject  as  a  clinician,  not  as  one  who  would  teach  prevention  of 
disease. 

Let  me  beg  of  you  then  that  the  representatives  of  university  or 
college  present  here  go  back  and  announce  what  work  along  this  line 
each  can  do  and  do  well.  Do  not  strain  a  point  in  order  to  build  up 
a  full-fledged  school  of  public  health.  For  a  number  of  years,  at 
least,  the  schools  that  have  been  so  abundantly,  so  magniflcently 
endowed  (and  I  am  sure  that  we  all  rejoice  in  that) ,  supplemented  by 
the  other  schools  which  will  furnish  instruction  along  certain  lines, 
will  be  able  to  supply  all  the  health  officers  we  need  in  this  country. 

We  are  dealing  with  a  comparatively  young  profession.  Let  me 
beg  of  this  conference  not  to  bind  its  feet.  It  will  walk  better  if  you 
do  not.  Do  not  cripple  it  in  swaddliog  clothes,  but  let  it  grow;  do 
not  chain  it  down  to  certain  definite  lines,  to  cast-iron  rules,  but  let  it 
evolve  in  a  natural  and  normal  way. 

Dr,  Annie  Ooodrich: 

I  would  like  to  commence,  as  Doctor  Winslow  set  the  example  by 
ending;  with  a  text:  *'  To  learn  the  secrets  of  any  science  we  go  to  the 
expert  specialists,  even  though  they  may  be  eccentric  persons,  not 
to  the  commonplace  pupils.  We  combine  what  they  tell  us  with  the 
rest  of  our  wisdom  and  form  our  final  judgments  independently." 
It  is  impossible  for  me  even  in  the  brief  moments  that  are  given  me 
to  present  the  subject  except  briefly. 

I  would  begin  by  reviewing  some  of  the  trends  of  the  times.  In 
tJie  first  place  we  ought  to  consider  the  trend  of  the  times  in  industry 
&nd  secondly  in  education^  and  then  consider  this  great  problem  of 
public  health.  As  I  see  it,  the  people  are  demanding  that  the  men 
of  the  street  have  the  educational  advantages  not  only  of  the  schools 
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but  of  the  institutions  of  higher  education.  They  are  expressing 
themselves  through  the  intellectuals  of  the  labor  party.  One  con- 
tinuous thought  runs  through  their  writings,  that  if  you  are  going  to 
have  people  functioning  effectively  in  the  community — and  they 
should  function,  every  one — they  should  have  that  creative  impulse 
and  interest  in  what  they  are  doing  that  energizes  them.  I  might 
quote  from  William  James,  ^^  Knowledge  of  life  is  one  thing,  but  the 
effective  occupations  of  life  with  their  dynamic  forces,  are  another." 

There  is  another  movement  of  great  significance — the  cooperative 
movement.  It  is  demonstrated  far  better  in  foreign  countries  than 
it  is  in  this,  but  it  shows  that  the  people  are  intelligent;  it  shows 
that  they  are  able  to  do  their  own  great  pieces  of  work.  We  only 
have  to  go  back  to  1844  to  a  little  group  of  weavers,  almost  illiterate, 
and  think  of  their  wheat  fields  in  Canada,  their  tea  plantations  in 
China,  their  millions  of  money  which  they  have  accumulated. 

Let  us  consider  for  a  moment  this  question  of  education.  I  come, 
of  course,  as  you  noticed,  from  the  Teachers  College  at  Columbia,  and 
those  of  us  who  have  association  with  this  university  are  constantly 
watching  the  progress  of  what  is  called  preventive  medicine.  We 
have  constantly  brought  before  us  the  works  of  men  who  are  demon- 
strating the  fact  that  ^'Knowledge  is  power.'' 

Now  with  these  two  points  of  view  continually  before  us,  added  to 
the  fact  that  one  of  the  four  essentials  in  education  is  health,  conducing 
to  economic  efficiency,  it  is  impossible  for  me  not  to  think  in  the  terms 
of  the  men  in  the  street,  and  how  best  we  can  make  this  change 
which  is  going  to  affect  the  whole  world.  I  can  not,  for  instance,  for  a 
moment  see  that  any  person  concerned  in  the  field  of  health  can  sepa- 
rate himself  or  herself  from  any  other  person  concerned  in  the  field  of 
health.  I  can  not  conceive  that  we  should  have  a  practitioner  who 
is  interested  in  the  prevention  of  disease  and  another  practitioner 
interested  in  the  incidence  of  disease  not  cooperating.  It  seems  to 
me  that  the  persons  who  function  in  health  should  attack  the  imme- 
diate situation  of  abnormal  conditions  and  while  doing  so  should 
fimction  in  the  prevention  of  that  disease,  to  bring  about  a  future 
normal  situation.  As  far  as  health  is  concerned,  I  have  a  number  of 
outstanding  pictures  in  my  mind.  One  is  that  great  congregation 
of  mental  patients  in  our  15  State  hospitals  in  New  York.  When  I 
was  inspector  of  nurses'  training  schools,  which  I  was  for  four  years, 
it  was  one  of  the  greatest  revelations  of  my  life  to  find  that  where 
they  had  registered  schools  of  nursing  15  were  related  to  the  State 
hospitals  for  the  insane,  and  that  the  population  in  these  hospitals 
was  35,000  out  of  something  a  little  over  50,000  of  the  whole  number. 
Yet  hundreds  and  hundreds  of  nurses  had  been  sent  out,  and  a  niimr 
ber  of  physicians  also,  who  had  known  nothing  of  the  queation  of 
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mental  diseases.  I  have  not  included,  above  all,  that  most  tragic 
spot  in  the  islands  in  the  East  River — Randall's  Island — where  we 
have  not  only  the  adult  mental  and  physical  cripples,  but  a  great 
body  of  little  children  that  are  crippled. 

Now,  I  want  to  speak  for  the  education  of  those  persons  who  are 
going  to  have  the  most  immediate,  first-hand  opportunity  of  changing 
this  situation,  and  concerning  the  group  of  women  who  may  function 
either  as  nurses  or  nutrition  workers,  or  as  hygienists  of  any  kind,  if 
you  like.     I  can  not  see  any  program  of  health  education  which  does 
not  at  once  open  the  doors  of  higher  institutions  to  those  who  are 
prepared  to  function,  not  as  an  overhead,  but  absolutely  and  inti- 
mately.    If  you  ask  me  where  we  are  going  to  get  those  persons  who 
have  that  higher  education,  my  reply  would  be  this:  That  it  is  pre- 
dicted by  so  reliable  a  paper  as  the  New  York  Times  that  in  a  very 
short  time  the  number  of  girls  in  colleges  will  equal  the  number  of 
men.     There  has  been  a  156  per  cent  increase  in  the  last  26  years  in 
the  number  of  young  women  going  to  college.    The  number  of  girls 
graduating  from  the  high  schools  already  exceeds  three  times  the 
number  of  boys.    The  greatly  increasing  group  of  young  women 
going  into  the  colleges  are  destined  to  spend  four  years  at  academic 
work  which  does  not  lead  them  to  any  effective  occupation  in  life. 
I  protest  that  these  young  people  should  be  prepared  in  the  first  two 
years  of  college  life  for  such  a  field  as  we  are  mentioning  to-day. 
Certainly  they  should  not  be  wasting  their  time  getting  knowledge 
if  they  are  not  going  to  be  put  to  some  effective  use.     All  of  the 
subjects  which  have  been  mentioned  here,  it  seems  to  me,  at  least 
many  of  them,  should  be  part  of  the  curriculum  of  those  young  women. 
I  want  to  give  you  one  or  two  things  here  that  I  would  particularly 
stress — the  nutrition  worker  and  the  nurse.     We  ought  to  direct 
hundreds  of  college  women  into  this  field.     The  reasons  are  several. 
Let  me  just  give  you  a  little  problem.     Two  per  cent  of  the  persons 
in  the  community  are  constantly  sick.     If  one  visited  every  single 
case  of  sickness  and  the  duration  of  each  case  was  two  weeks,  do  you 
realize  that  one  would  get  into  contact  with  52,000  cases  in  a  100,000 
population  in  a  year?    I  am  aware  that  I  am  not  considering  the 
incidence  of  repetition,  but  every  time  that  person  went  into  a  family, 
that  trained  person  would  have  the  opportunity  of  giving  directions 
for  those  members  of  the  family  who  were  healthy,  in  order  that  they 
niight  continue  so. 

There  has  been  a  great  error  in  oiu:  education  of  nurses.  We  have 
ntiistaken  the  means  for  the  end.  The  end,  as  far  as  the  patient  or 
mother  who  sends  for  that  nurse  is  concerned,  is  the  technical  pro- 
cediure  of  the  nurse.  But  that  is  not  or  should  not  be  her  end.  Her 
hands  have  been  trained  so  that  her  mind  is  free  from  her  technical 
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procedures.  Nothing  is  better  evidence  of  that  than  the  way  she 
can  go  from  one  communicable  disease  to  another  without  carrying 
it.  Her  antiseptic  conscience  gives  her  entrfie  into  that  home. 
That  nurse  has  the  function  of  a  teacher.  If  she  has  been  given 
teaching  methods  she  must  teach  the  people  with  whom  she  comes 
into  contact  the  causes  of  disease  and  how  disease  may  be  avoided. 
In  this  case  she  is  more  than  a  teacher — she  is  the  most  important 
connecting  link  between  the  expert  specialist  on  the  outside  and  the 
family  on  the  inside.  She  should  be  able  to  interpret  the  message  of 
the  expert  specialist. 

Let  me  give  you  an  illustration  of  what  has  been  happening;  it  is 
very  dramatic  but  absolutely  true.  I  know  of  a  city  block  with  a 
population  of  between  1,500  and  1,800.  It  has  41  tenements  in 
which  not  one  has  a  bathtub.  There  have  been  over  60  welfare 
workers  in  that  block  in  30  years.  Pas  that  block  improved  ?  Far 
from  it.  There  are  41  buildings  and  not  a  bathtub  in  one.  What 
about  the  mental,  moral,  and  physical  condition  of  these  people? 
We  are  not  yet  solving  this  situation.  We  are  not  getting  the  kind 
of  people  enlisted  who  have  the  knowledge  that  will  reveal  to  us  the 
trouble.  They  should  work  with  these  people  and  teach  them  to 
change  their  own  situation.  Until  these  people  know  their  own 
power,  know  they  can  better  their  tenement  conditions,  until  they 
have  learned  the  lesson  of  health,  we  shall  not  have  any  change. 
We  might  as  well  pour  our  money  into  a  quicksand.  Until  we  teadi 
these  people  by  precept  and  practice,  we  are  not  going  to  get  much 
of  a  change. 

•  What  do  I  believe  concretely  ?  I  believe  that  there  should  not  be 
less  than  two  years  in  a  college  for  the  nurse  or  nutrition  worker.  I 
believe  all  these  people  should  come  out  speaking  the  same  language. 
Their  common  denominator  is  health,  and  I  believe  wherever  a  nurse 
connects  with  a  nutrition  worker,  with  a  physician,  with  a  dental 
hygienist  or  a  dentist,  that  there  are  certain  fundamental  things 
which  they  should  have  in  conmion,  in  order  that  there  may  be 
the  least  possible  waste.  I  believe  the  hospital  is  one  of  the  most 
important  laboratories  in  which  to  teach  a  nurse.  The  congregation 
of  cases  makes  it  possible  to  give  her  in  three  months  an  experience 
that  would  take  her  years  to  get.  The  trouble  is  that  we  segregate 
our  cases  in  the  hospital.  We  forget  they  have  any  past  or  future, 
and  simply  treat  a  local  condition.  But  if  we  consider  that  the  hos- 
pital is  but  one  piece  of  machinery — that  the  dispensary,  and  all  the 
scientific  equipment,  rounded  up  with  a  group  of  workers,  all  have 
a  common  denominator — we  can  put  over  something  in  a  few  weeks 
or  months — something  that  has  never  been  dreamed  of. 
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Dr.  Alexander  C.  AhboU: 

Doctor  Whipple  has  offered  objection  to  certain  terminology.  I 
should  like  to  contribute  mine,  so  as  to  make  the  picture  complete. 
Unless  my  conception  of  this  matter  is  erroneous,  public  health  is  the 
object  for  which  we  are  striving  and  public  hygiene  is  the  science 
through  which  we  hope  to  gain  the  object.  I  would  suggest,  there* 
fore,  that  the  term  "public  hygiene''  be  employed  for  the  science 
instead  of  public  health,  as  is  now  customary. 

I  am  pleased  to  hear  President  Angell  lay  such  stress  as  he  has 
upon  the  fact  that  the  facilities  of  many  of  our  universities  for  training 
in  pubUc  hygiene  have  not  been  utilized.  I  represent  a  school  that 
took  up  this  question  of  coordinating  different  departments  into  what 
might  fairly  be  regarded  as  competent  instruction  in  public  hygiene 
as  far  back  as  1906.  I  had  no  such  plethoric  treasury  as  the  $500 
to  which  Doctor  Whipple  has  made  mention.  When  the  proposition 
was  made  to  the  authorities  of  the  University  of  Pennsylvania  I  was 
authorized  to  proceed  with  the  plan,  providing  it  could  be  done 
without  cost.  It  fell  to  my  lot  to  coordinate  different  departments 
in  the  university  that  up  to  that  time  had  been,  very  naturally,  de- 
veloping with  no  consideration  of  this  possible  relation  to  questions 
of  public  hygiene. 

It  is  with  some  amusement  that  I  now  recall  my  discouraging 
experiences.  All  sorts  of  objections  were  offered  by  such  depart- 
ments as  did  not  want  additional  work  or  did  not  want  the  scientific 
subjects  applied  to  a  practical  problem.  It  was  necessary  to  makja 
dear  that  it  was  not  proposed  to  train  specialists,  but  rather  to  ^ve 
such  training  as  would  show  the  bearing  of  the  subject  to  the  whole 
problem  and  create  a  sympathetic  and  intelligent  interest.  It  took 
about  two  yeaxs  to  get  full  cooperation.  The  result  of  ii  all  is  that 
we  have  arranged  a  fairly  coordinate  course,  which  from  year  to  yeav 
is  improving.  We  are  now  giving — -and  have  been  ^ving  sioce  1 909 — ■. 
the  doctor's  degree  to  those  persons  who  successfully  pursue  thi3 
group  of  studies; 

I  do  not  regard  this  plan  as  the  best  one.  It  is  the  best  that  we 
eould  adopt  at  that  time*  Also  it  is  a  plan  that  can  be  considered 
by  a  very  much  larger  group  of  smaller  colleges  than  are  now  con- 
sidering it.  I  do  not  thixik  that  we  should  set  so  high  a  standard  for 
tliis  work  as  would  discourage  the  smaller  colleges  to  undertake 
coordination  of  available  departments  and  do  something  in  tnis  field. 
The  disadvantage  of  the  coordinating  plan,  as  I  see  it,  is  that  you 
create  almost  no  atmosphere.  I  do  not  believe  that  it  is  possible  \o 
create  that  very  desirable  atmosphere  in  which  work  of  this  kind  will 
thrive  best,  unless  the  subjects  are  in  much  more  intimate  touch  than 
iB  possible  where  you  are  coordinating  outlying  departments  imder 
one  roof  ^  if  possible.     I  have  no  criticism  to  make  of  the  kind  of  indi- 
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yidual  teaching  that  is  being  given  in  those  outlying  departments.  It 
is  excellent,  but  its  bearing  on  the  subject  of  public  hygiene  is  not 
sufficiently  direct.  It  is  a  little  detached  and  I  believe  the  result 
would  be  infinitely  better  if  the  groups  were  more  intimately  in  con- 
tact. But  such  centraUzation,  desirable  as  it  is,  should  not  be 
regarded  as  so  essential  that  nothing  can  be  done  without  it.  Some- 
thing of  very  great  importance  can  be  done  by  many  schools  if  they 
will  only  do  it. 

I  am  glad  that  this  morning  we  are  getting  our  feet  down  on 
Mother  Earth,  glad  also  that  none  of  the  380  students  who  replied  to 
Doctor  Jordan's  questionnaire  were  here  yesterday.  I  am  quite  con- 
fident that  if  they  had  been  present  not  one  of  them  would  have  con- 
sidered going  into  public  hygiene.  He  would  not  have  known  what 
was  to  be  included,  where  it  was  to  start,  and  where  it  was  to  end. 
The  boundaries  of  the  field  as  conceived  yesterday  were  very  haay; 
everyone  seemed  to  think  his  own  special  subject  fundamental  to 
success.  I  feel  that  the  time  has  come,  and  hope  it  will  come  to-day, 
when  we  can  at  least  have  a  suggestion  of  a  sensible  minimum  course 
of  instructioi^that  will  give  to  the  candidate  in  this  field  of  work  a 
good  idea  of  what  it  is  all  about,  some  idea  of  the  problem,  some 
instruction  that  will  enable  him  to  become  practically  familiar  with 
the  underlying  phases  of  it,  and  such  a  dignified  course  of  study  that  a 
university  can  take  the  responsibility  for  certifying  that  a  student 
who  graduates  from  it  is  at  least  favorable  material  to  work  on,  able 
when  he  does  go  ovtt  to  give  information  and  to  absorb  it.  He  is,  of 
course,  no  more  a  ''finished  product''  than  is  a  medical  student  when 
he  leaves  the  medical  school. 

I  hope  sincerely  we  shall  never  see  the  instruction  in  public  hygiene 
in  the  chaos  that  characterizes  the  medical  curricula  of  to-day.  One 
thing  must  be  borne  in  mind  in  arranging  this  curriculum*  It  should 
contain  the  essentials  but  allow  time  enough  for  independent  develop* 
ment. 

Something  has  been  said  about  the  successful  health  officer.  I  was 
a  health  officer  myself  for  six  years.  I  am  not  sure  that  I  was  a 
successful  one,  but  in  those  years  one  thing  impressed  itself  on  mj 
mind  every  day;  that  is,  it  does  not  make  very  much  difference  how 
much  education  a  man  may  have  in  any  particular  field,  unless  be 
knows  men,  unless  he  realizes  that  he  is  living  in  a  community  of 
human  beings,  every  one  of  whom,  according  to  our  form  of  govern- 
ment, has  a  say;  xmless  he  is  man  enough  to  make  them  think  as  he 
thinks;  tmless  he  is  able  to  get  the  means  to  carry  on  his  work;  he 
may  pose  as  much  as  he  pleases  as  a  highly  scientific  health  officer, 
but  without  these  he  is  a  failure.  There  is  something  which  comes  to 
one  with  his  idioplasm  that  makes  for  success.     If  you  do  not  have  it 
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you  are  bound  to  be  a  failure.  That  quality  which  makes  for  aucoeee 
can  not  be  taught.  It  may  be  awakened  from  dormancy  under 
fftYorable  environment. 

THE  EDUCATION  OF  PABTIALLY  TRAINED  SANTFARIANS  NOW  EMPLOYED. 

Dr.  RooEB  0.  VtMKoat  Stkool  <^  Me&iehu,  Wtstem  Reserve  UnivereUv, 

The  subject  assigned  to  me  is  the  man  who  now  has  a  job  and 
needs  more  information.  This  is  not  merely  a  very  pressing  need  of 
to-day;  it  is  a  need  which  will  continue.  It  has  been  emphasized 
by  other  speakers  yesterday  and  to-day  that  the  progress  of  getting 
sufficient  teaching  facilities  to  turn  out  an  adequate  number  of  fully 
trained  men  is  one  that  will  not  be  finished  to-day  or  to-morrow 
but  will  be  carried  on  for  an  indefinite  time.  I  also  feel  that  no  man 
who  is  worth  his  salt  and  who  has  obtained  a  job  will  ever  feel  satis- 
fied no  matter  where  he  has  obtained  his  training.  He  will  want 
more  training — ^want  to  get  further  advancement.  .  Outside  reading 
will  help  him  to  a  certain  extent.    Personal  contact  will  go  farther. 

The  things  we  hare  to  consider  then  are,  in  the  first  place,  who 
is  the  partially  trained  man;  second,  what  are  his  general  broad 
needs;  third,  what  is  being  done  to  cover  the  ^eeds;  and  in  thie  fourth 
place,  what  can  we  do  to  make  his  opportunity  for  training  better. 
Most  of  the  talk  has  been  of  the  health  officer  of  the  grade  more  or 
less  of  commissioner.  Professor  Whipple  has  referred  to  the  lower 
grades  as  of  great  importance.  I  have  felt  that  the  things  we  have 
to  keep  in  mind  if  we  are  to  run  a  proper  health  and  hygiene  depart- 
ment is  that  it  must  be  fairly  satisfactory  all  along  the  line.  Anyone 
who  has  the  experience  knows  that  just  as  soon  as  you  have  weak 
points  in  the  chain  of  activities,  just  so  soon  is  the  success  of  the 
work  interfered  with.  We  can  not  neglect  even  the  humble  tech- 
nician, because  if  he  does  not  do  his  work  well,  the  diagnostician  can 
not  do  his.  We  must  then  consider  the  sanitarian,  including  the 
higher  administrative  officer,  and  also  a  great  many  posts  farther 
down  the  line. 

As  to  the  particular  needs  it  seems  to  me  that  the  chief,  the  head 
administrator,  needs  a  very  broad  view  of  public  health.  It  is  impos- 
sible— as  has  been  clearly  shown  by  some  of  the  papers  which  we 
have  already  heard — that  any  health  officer  should  know  all  that  he 
is  supposed  to  know.  But  he  should  have  sufficient  knowledge  of 
the  entire  division  over  which  he  has  control  to  know  whether  or  not 
they  are  doing  their  work.  What  they  all  need  is  a  general  health 
backgroimd,  but  the  pictures  that  we  draw  will  depend  upon  the 
individual  need  of  the  person  for  whom  we  are  drawing  them. 

Since  we  are  trying  to  work  out  a  new  system,  we  have  to  look  at 
the  pessimistic  side  first,  the  difficulties  we  have  to  overcome.    There 


U6 

ftre  two  very  distinct  difficnlties.  The  first  is  the  indifference  of  the 
indiyidnal.  Hiere  are  many  men  who  do  not  appreciate  that  they 
do  not  know  as  much  as  they  might  know  if  they  knew  more,  and 
these  men  will  not  come  forward  and  clamor  for  instraction.  Thnt 
is  a  matter  of  general  education  to  which  we  shall  refer  later  on. 

There  is  also  the  still  greater  difficulty  of  lack  of  time.  This 
depends  in  part  on  the  fact  that  the  individual,  who  has  to  run  an 
underfinanced  and  imdermanned  department,  does  not  feel  that  he 
can  get  away,  and  in  part  on  the  lay  administration,  which  is  often 
unable  to  see  any  necessity  for  study  on  the  part  of  employees. 
While  this  attitude  is  changing,  it  still  obtains  in  many  places. 
But  even  where  there  is  willingness  to  grant  leave  of  absence  there 
are  no  funds  available  for  travel  and  the  burden  is  placed  on  the 
official,  whose  salary  may  find  it  hard  to  bear  the  strain.  In  some 
ol  the  larger  cities  there  are  courses  which  are  available  and  whidi 
may  be  taken  by  the  local  man  or  men  without  too  much  strain  in 
time  or  money,  but  this  is  the  exception. 

It  is  clear  then  that  it  is  necessary  to  develop  courses  which  can 
be  taken  by  the  men  who  desire  them  and  are  able  to  attend  and 
that  a  careful  balance  must  be  kept  between  the  courses  which 
involve  so  much  time  that  they  are  impracticable  and  courses  whidi 
are  so  short  or  so  compressed  that  they  do  not  give  results  comparable 
with  the  eflFort. 

Inasmuch  as  a  great  part  of  the  training  must  be  along  lines  which 
require  demonstration,  the  teaching  for  the  most  part  must  be  carried 
on  in  the  larger  cities.  Exceptions  may  be  made  in  special  cases 
where  there  has  been  the  development  of  an  ideal  county  or  rural 
administration  which  csa  be  used  in  a  series  of  special  courses  such 
as  is  being  worked  out  in  Ohio.  But  in  generd.  one  should  have 
illustrative  material  in  the  shape  of  waterworks,  sewage-disposal 
works,  child  hygiene  activities,  and  so  forth,  in  order  to  have  the 
widest  series  of  courses  of  instruction.  Unless  a  peripatetic  staff 
can  be  developed  as  a  sort  of  traveling  university,  a  consummation 
which  would  at  the  best  be  of  doubtful  value,  it  will  be  necessaiy 
to  go  where  a  teaching  staff  which  is  interested  in  the  matters  at 
hand  is  available. 

On  the  bases  abeady  discussed  there  are  three  definite  possibilities: 

1.  Brief  institutes  of  the  present  type,  scattered  through  many 
cities  and  with  wide  scope  of  subjects. 

2.  University  courses  of  loiter  duration  in  connection  with  (a) 
schools  of  hygiene  and  (6)  departments  of  hygiene  and  preventive 
medicine.  The  scope  of  subjects  covered  here  will  probably  be 
narrower. 

3.  Correspondence    courses. 

Each  of  these  has  its  advantages  and  disadvantages  which  may  be 
briefly  touched  on. 
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The  institutes  are  not  dependent  on  the  presence  of  a  nniyersity, 
as  they  can  be  manned  by  a  combination  of  the  local  health  officials 
and  a  peripatetic  staff  similar  to  that  which  is  functioning,  at  present. 
They  can  thus  be  given  at  a  larger  number  of  places  and  be  more 
accessible  to  those  needing  the  work.  Inasmuch  as  the  presentation 
of  material  in  a  brief  time  is  necessarily  didactic,  a  greater  variety  of 
subjects  can  be  taken  up,  and  a  general  view  of  the  whole  subject  of 
pubhc  health  can  be  more  or  less  sketchily  given.  On  the  other  hand, 
the  type  of  teacher  best  suited  to  such  intensive  courses  will  often 
be  hard  to  find.  The  concentration  itself  is  a  disadvantage,  as  it  is 
hard  for  the  human  mind  to  absorb  more  than  a  limited  amoimt  of 
material  in  a  limited  period.  There  is  great  lack  of  time  for  the 
demonstrations  and  visits  to  installations  which  are  so  helpful  in 
study.  Moreover,  it  is  hard  to  get  suitable  places  for  the  carrying 
on  of  the  courses,  and  laboratory  teaching  is  impracticable  in  the 
absence  of  adequate  laboratories. 

Teaching  in  a  university y  whether  there  is  a  school  of  hygiene  or 
merely  an  active  department  of  hygiene,  will  admit  of  the  use  of  a 
better  staff  of  teachers  and  a  better  location  on  account  of  university 
facilities.  The  courses  will  be  long  enough  to  get  results  comparable 
to  those  in  smnmer  schools  and  other  graduate  teaching.  There  will 
be  more  demonstration  material  and  more  time  for  the  visits  above 
mentioned.  On  the  other  hand,  there  must  be  a  greater  limitation 
in  subjects,  as  even  in  a  six  weeks'  course  with  adequate  time  for 
the  individual  subjects  there  will  be  none  too  much  time  for  the 
essentials  of  many  courses.  It  is  also  true  that  as  there  are  com- 
paratively few  universities  which  offer  facilities  for  this  sort  of  work; 
there  will  be  comparatively  few  places  where  it  is  available. 

Corresjxmdence  courses  are  available  for  men  who  can  not  get  away, 
and  a  larger  number  can  be  reached  at  less  expense.  There  will  also 
be  greater  uniformity  of  teaching,  as  all  the  questions  can  be  pre- 
pared and  examined  by  the  same  group.  On  the  other  hand,  the 
lack  of  personal  contact  and  the  other  well-known  disadvantages  of 
correspondence  courses  make  them  a  last  resort  or  for  special 
purposes. 

Fortunately  we  are  not  held  down  to  any  one  of  the  types,  and  the 
most  intelligent  thing  is  to  utilize  all  of  them  under  circumstances 
most  favorable  for  each.  Until  all  posts  are  filled  by  qualified  men 
there  will  continue  to  be  a  demand,  and  even  when  all  full-time  posts 
are  filled  by  such  qualified  men  a  limited  need  will  continue,  as  it  is 
not  practicable  for  the  average  busy  sanitarian  to  keep  up-to-date 
without  the  availability  of  some  predigested  food. 

Speaking  from  the  standpoint  of  a  university  teacher,  it  is  the 
possibility  of  use  of  the  university  which  most  appeals  to  me.     In 
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many  of  the  best  medical  schools,  we  see  amiual  courses  for  the  benefit 
of  graduate  physicians  who  are  in  the  identical  condition  spoken  of 
as  obtaining  among  the  sanitarians.  Iliese  run  four  or  six  weeks, 
sometimes  longer,  are  carefully  prepared,  are  noted  in  the  school 
catalogues,  and  form  a  definite  part  of  the  curricidum,  causing  the 
addition  of  members  to  the  teaching  staffs  of  the  various  depart- 
ments involved.  Similar  courses  in  graduate  public  health  could  be 
instituted  widely  wherev^  there  is  a  school  of  hygiene  or  the  equiva- 
lent, or  where  there  is  a  department  of  hygiene  with  a  proper  relation 
to  the  local  health  administration.  There  should  be  two  groups  of 
these  courses,  involving  on  the  one  hand  the  more  strictly  laboratory 
courses,  and  on  the  other  hand  courses  of  a  didactic  or  conference 
type  with  suitable  demonstrations  and  visits.  The  essential  prin- 
ciple would  have  to  be  that  the  number  of  courses  should  be  limited 
to  the  total  that  could  be  handled  on  a  thorough  basis,  with  a  reason- 
able amount  of  time  for  each.  Courses  limited  to  an  hour  for  each 
session,  and  really  amounting  to  not  niore  than  50  minutes,  must  be 
merely  didactic  unless  the  subject  and  the  class  are  very  limited.  If 
the  conference  form  is  to  be  adopted,  this  is  not  enough  time,  as  when 
a  Subject  is  abandoned  for  the  day  it  can  not  be  readily  taken  up  at 
the  point  at  which  it  was  left,  especially  if  there  have  been  other 
subjects  studied  in  the  interval.  For  laboratory  periods  half  a  day 
is  none  too  long,  and  for  some  subjects  more  than  twice  as  much  can 
be  accomplished  in  a  whole  day  as  in  two  separate  half  days. 

The  results  of  the  present  series  of  institutes  will  do  much  to  deter- 
mine what  courses  will  be  most  satisfactory,  but  there  are  certain  ones 
that  will  form  the  backbone  of  any  university  system.  Among  these 
must  be  vital  statistics,  which  is  not  receiving  much  attention  in  the 
institutes;  epidemiology,  including  especially  the  methods  of  distri- 
bution of  our  ordinary  infectious  diseases;  sanitary  engineering, 
especially  as  concerns  water  supplies  and  sewage  disposal,  specific 
infectious  diseases  such  as  gonorrhea  and  syphilis  and  tuberculosis: 
child  hygiene;  food  and  milk  in  their  relation  to  health;  and  admin- 
istration, which  should  include  general  administration  (not  forgetting 
finance),  as  well  as  the  more  specialized  forms  for  subdivisions.  In 
addition  there  should  be  public-health  laboratory  courses,  preferably 
in  connection  with  the  municipal  laboratory  with  its  large  material. 

It  is  obvious  that  it  may  not  be  possible  or  even  wise  to  attempt  to 
include  all  these  in  one  session,  though  on  the  other  hand  it  will 
readily  be  seen  that  the  average  seeker  after  knowledge  will  prefer 
the  plan  of  electives  to  that  of  complete  adoption  of  the  whole  series. 

But  if  longer  courses  of  this  type  are  to  be  successfully  developed 
it  will  be  necessary  to  stimulate  them  in  two  ways :  (a)  By  education 
of  the  political  authorities  to  the  appreciation  of  their  value  in  the 
efficiency  of  the  administration,  with  the  natiural  corollary  of  agree* 
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ment  to  leave  of  absence;  (b)  by  financial  assistance  to  the  depart- 
ments undertaking  the  work.  In  postgraduate  courses  it  is  the 
custom  to  charge  a  fee  to  reimburse  the  teachers  for  their  time,  as  is 
also  the  case  in  summer  courses  of  all  sorts  and  in  extension  work. 
In  this  connection,  however,  I  do  not  believe  that  the  end  desired 
would  be  subserved  by  direct  payment  to  the  teachers.  It  is  the 
usual  policy  in  the  present  day  medical  school  to  make  promotion  in 
position  and  in  salary  dependent  on  published  investigations,  and 
calls  to  other  posts  are  usually  influenced  by  the  same  index  of  per- 
formance. As  long  as  a  man  is  dependent  on  this  for  advancement 
at  home  or  abroad  it  is  not  fair  to  ask  the  use  of  his  extra  time  with- 
out compensation.  On  the  other  hand,  it  is  clear  that  an  addition 
in  pay  will  not  affect  this  point  directly,  but  will  still  entail  the  same 
loss  of  time  for  investigation.  If,  however,  the  department  is  assisted 
in  its  budg'et  by  such  additions  as  will  take  a  corresponding  part  of 
the  routine  off  his  shoulders,  routine  of  a  type  equally  well  carried  on 
by  subordinates,  I  believe  that  most  teachers  in  active  departments 
of  hygiene  would  gladly  undertake  this  work  for  the  advancement  of 
public  health.  The  actual  details  involving  a  suitable  release  from 
routine  would  naturally  vary  in  different  institutions,  and  it  is  only 
the  principle  which  is  brought  up  here  for  discussion. 

Where  no  regular  courses  of  this  character  are  available  under 
university  control,  and  also  for  the  group  who  can  not  get  away  for 
as  long  a  time  as  a  month  or  six  weeks,  the  institute  will  C4)ntinue  to 
fill  a  want.  Analysis  of  the  present  schedules  and  conversations  with 
some  of  the  men  who  have  tried  the  scheme  as  students  indicate  that 
the  time  is  too  short  and  that  the  concentration  is  so  great  that  the 
final  effect  is  one  of  confusion.  One  may  admit  at  once  that  this 
confusion  may  readily  be  removed  by  a  little  additional  home  read- 
ing, but  one  must  also  admit  that  this  will  probably  be  carried  out  by 
the  minority. 

It  had  been  noted  by  prominent  teachers  that  the  average  length  of 
time  during  which  one  can  keep  attention  firmly  on  a  lecture  is  about 
20  minutes.  The  more  detailed  and  technical  the  subject,  the  more 
difficult  it  is  to  hold  the  attention  of  the  class.  Accordingly,  the  more 
intensive  a  course  has  to  be,  the  more  difficult  it  will  be  for  the  average 
man  to  get  enough  out  of  it.  One  must  also  keep  in  mind  that  among 
the  men  who  require  this  additional  teaching  the  average  age  is  much 
higher  than  that  of  the  ordinary  student  and  that  the  mind  is  conse- 
quently less  flexible.  It  may  be  urged  on  the  other  hand  that  the 
channels  of  the  brain  along  certain  lines  have  been  sufficiently  worn 
,to  make  the  ciu'rents  of  information  flow  more  readily  along  them, 
and  in  some  cases  this  is  true.  But  in  many  cases  the  channels  have 
been  worn  in  the  wrong  places  and  the  information  requires  a  good 
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deal  of  cross  channeling  before  it  can  get  a  »tnootkh  flow.  Experience 
shows  that  courses  of  six  to  eight  weeks  in  summer  schools  for  scientific 
or  other  subjects  are  necessary  to  get  the  subject  across.  Courses 
running  three  or  four  days  or  a  week  are  valuable  in  giving  a  general 
summary  of  the  subject  in  hand  but  do  not  admit  of  sufficient  detail. 
Most  memory  is  visual,  and  it  is  the  rare  person  who  has  a  really 
good  auditory  memory.  Demonstrations  take  time,  but  emphasize 
the  facts  taught,  and  aid  in  making  clear  the  reading  matter  which  is 
also  a  part  of  the  visual  memorization.  For  many  purposes  a  certain 
amount  of  laboratory  work  is  essential,  and  of  this  nothiag  can  be 
done  in  a  week. 

Inasmuch  as  a  great  part  of  the  teaching  will  naturally  .be  carried 
out  by  the  local  health  authorities,  it  is  clear  that  their  position 
differs  very  much  from  that  of  the  university  teacher.  There  is 
nothing  that  so  clarifies  one's  ideas  as  having  to  impart  them  to 
others,  so  that  an  institute  held  in  connection  with  a  health  adminis- 
tration will  not  only  help  the  students  who  come  to  it  but  will  greatly 
improve  the  character  of  the  local  knowledge. 

Where,  in  addition  to  the  health  officials,  university  men  are  used 
in  the  teaching,  there  will  be  the  swcae  question  of  remuneration. 
It  is  clear,  however,  that  there  is  a  great  difference  between  giving 
three  or  four  or  five  lectures  in  the  course  of  a  week  or  so  and  prepar- 
ing and  conducting  a  course,  and  the  conditions  surrounding  eadi 
type  of  instruction  would  have  to  be  considered. 

Correspondence  courses  will  probably  be  most  valuaUe  under 
State  control,  where  the  matters  most  closely  relating  to  the  ]>articular 
affairs  of  that  State  may. be  emphasized,  notably  the  laws,  which  un- 
fortunately vary  so  much.  At  present  the  enormous  amount  of 
detail  which  falls  on  the  persons  preparing  and  collecting  the  exami* 
nations  tends  to  confine  the  courses  to  commissioners.  This  still 
leaves  untouched  the  large  and  important  group  of  subordimttes  on 
whose  efficiency  so  much  of  the  success  of  the  coaunissioners  depends. 

Uae  of  university  facilities  for  local  heaUh  departments. — The  greater 
the  intimacy  between  the  university  department  of  hygiene  and  the 
local  health  department,  the  greater  will  be  the  mutual  benefit 
unless,  as  Ferrell  suggests,  the  university  teacher  becomes  so  o^tf- 
burd^aed  with  administrative  routine  as  to  lose  efficiency  in  both 
directions.  But  leaving  aside  the  question  of  time -division,  wfaidi 
will  vary  in  practicability  in  different  places  and  with  differ^it  indi- 
viduals, there  is  much  that  the  university  can  offer  in  the  line  of  ex- 
tension work  without  expense  or  serious  trouble.  Most  of  the  uni- 
versities are  located  in  lai^e  cities,  where  there  are  many  health 
activities  and  a  fairly  large  staff  with  diverse  duties.  The  university 
feels  that  it  has  a  right  to  the  use  of  mimicipal  activities,  but  often 
holds  a  quite  different  attitude  toward  the  other  side  of  the  shield. 
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This  is  an  obvious  loss  of  opportunity.  Take,  for  instance,  the 
library  of  the  department  of  hygiene.  This  is  usually  kept  up  to 
date  and  from  the  very  exigencies  of  the  subject  must  be  of  extra- 
ordinarily wide  scope.  If  it  is  to  be  of  value  to  the  department, 
some  sort  of  -catalogue  is  essential,  and  this  should  be  available  for 
and  accessible  to  the  health-department  workers  of  all  grades  which  can 
profit  by  its  use.  It  will  doubtless  be  answered  that  when  they  come 
they  are  made  welcome,  but  that  they  do  not  come.  The  answer  is  that 
there  are  few  who  clamor  for  education  but  many  who  will  take  it  if 
made  easy.  If  the  imiversity  has  any  function  as  an  educational 
factor  in  the  community,  it  is  its  duty  not  only  to  offer  these  facilities 
but  to  stimulate  their  use.  We  have  established  this  principle  in 
Cleveland  with  such  success  that  various  members  of  the  local 
health  department  are  detailed  on  certain  days  to  use  the  hygiene 
library  and  to  report  on  tiieir  abstracts.  The  men  working  along 
certain  lines  in  the  city  have  abo  been  stimulated  very  successfully 
to  cooperate  in  epidemiological  and  other  investigations  with  stu- 
dents as  well  as  staff  members  of  the  school,  resulting  in  a  broader 
interest  and  closer  application  of  facts  on  both  sides. 

It  is  our  plan  to  stimulate  this  further  by  systematically  watching 
the  literature  for  reading  suggestions  for  the  health  division,  and  by 
inviting  them  to  our  staff  conferences,  at  which  abstracts  of  the 
current  literature  are  read  and  discussed.  It  is  appreciated  that 
local  conditions  have  marked  bearing  on  the  practicability  of  all 
this  scheme,  but  I  wish  to  emphasize  that  if  it  is  possible  to  work  it 
out  in  one  place  it  can  not  be  said  to  be  impossible  of  accomplishment. 

Training  of  technicians. — As  feoted  earlier,  a  good  technician  is  one 
of  the  props  of  every  department  in  which  laboratory  work  is  a  large 
factor.  Moreover,  trained  technicians  are  few  and  difficult  to  find. 
The  average  techniciaUj  anH  the  better  than  average  ones  also,  are 
for  the  most  part  accidental  in  their  development.  As  a  result  they 
have  a  training  which  is  dependent  in  character  on  the  knowledge 
and  interest  of  their  immediate  chiefs,  who  rarely  have  any  time  for 
the  development  of  a  background  for  them.  There  are  constant 
requests  from  persons  who  desire  some  such  training,  and  it  is  prac- 
tically impossible  to  offer  courses  which  will  cover  the  ground.  A 
plan  is  under  consideration  in  Cleveland  at  present  which  is  based  on 
the  principle  of  apprenticeships.  Through  the  fact  that  the  munic- 
ipal laboratories  are  intimately  connected  with  those  of  the  medical 
school,  there  is  a  chance  for  an  experiment.  Applicants  will  be 
passed  around  in  the  school  and  city  divisions,  assisting  in  the  various 
technics;  with  the  idea  that  thej  will  be  of  sufficient  assistance  in  the 
routine  which  they  must  necessarily  acquire  to  offset  the  trouble  of 
the  actual  technicians  and  laboratory  workers  in  teaching  them, 
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Whether  this  will  work  out  or  not  can  not  be  told,  but  it  appears  to 
us  an  experiment  worth  the  trying. 

Summary. — The  problem  of  the  partially  trained  sanitarian  is  of 
immediate  importance,  and  will  continue  to  be  a  problem  for  many 
years. 

The  possibilities  for  his  instruction  lie  within  the  range  of  corre- 
spondence courses,  brief  institutes,  and  longer  postgraduate  courses 
analogous  to  those  in  medicine. 

While  correspondence  courses  and  institutes  have  a  definite  and 
valuable  place,  the  best  results  will  be  obtained  from  the  longer 
courses  of  six  to  eight  weeks. 

In  all  cases  encouragement  is  needed  in  order  to  obtain  adequate 
leave  of  absence  for. those  needing  the  work. 

Whenever  the  imiversity  facihties  existing  in  the  department  of 
hygiene  are  made  available  to  the  staff  of  the  local  health  depart- 
ment it  will  result  in  mutual  benefit. 

DISCUSSION. 

Dr,  Eugene  R.  KeUey: 

I  was  somewhat  puzzled  as  to  the  basis  on  which  this  program  was 
made  up  at  first,  but  finally  in  retrospect  one  gets  the  idea.  I  was  to 
represent  these  political  health  oflBcers  who  have  so  frequently  been 
mentioned.  And  here  we  stand.  We  are  like  Topsy,  "We  just 
growed."  There  are  hardly  any  of  us  who  are  trained  men;  that 
is,  technically  trained  in  public-health  work. 

I  hope  that  no  one  will  get  the  impression  that  I  am  at  all  antago- 
nistic to  the  spirit  and  intent  of  this  meeting,  and  I  think  it  is  a  wonder- 
ful thing  to  get  such  a  group  together  and  to  discuss  common  prob- 
lems and  ideals.  But  there  are  several  matters  about  which  I  would 
like  to  say  a  few  words. 

Doctor  Freeman  has  mentioned  the  fact  that  of  the  health  officers 
in  all  the  States  and  large  cities  of  the  United  States  101,  or  84.2  per 
cent,  are  physicians  without  public-health  training,  and  that  4  out 
of  6  men  who  have  had  no  technical  training  at  all  are  located  in 
Massachusetts.  I  am  going  a  step  further  and  expose  our  whole 
situation.  Doctor  Freeman  did  not  approach  anywhere  near  the 
truth.  As  a  matter  of  fact,  there  are  65  cities  and  towns  of  over 
10,000  population  in  Massachusetts,  approximately  10  per  cent  of  the 
whole  number  in  the  United  States,  and  in  only  about  5  is  there  a  full- 
time  medical  oflScer,  with  public-health  training.  You  can  see  what 
a  hopeless  situation  we  are  in  in  Massachusetts,  and  according  to  all 
the  rules  of  the  game  we  should  have  no  pride  in  past  achievement  nor 
any  hope  for  the  future.  But  that  does  not  tell  the  whole  story. 
The  Massachusetts  system  provides  for  a  board  of  health  with  an 
executive  officer,  who  is  often  an  imtrained  man  and  yet  who  has 
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learned  a  few  things  about  the  practical  administration  of  public 
health.  He  is  appointed  under  civil-service  regulations.  Usually 
he  has  a  few  of  the  best  tjrpe  of  medical  men  on  his  board — serving 
without  pay.  This  may  be  the  reason  why  some  things  have  been 
accomplished  in  Massachusetts. 

I  do  not  think  this  is  an  ideal  arrangement,  but  just  the  same,  any 
system  which  can  be  made  to  work  even  though  it  does  not  meet  the 
views  of  the  best  thinkers  deserves  consideration;  and  those  of  us 
who  are  of  the  common  or  garden  variety  of  health  administrator, 
if  unfortunately  we  have  not  had  the  desirable  special  training,  still 
we  work  and  live  and  labor.  I  suppose  we  have  graduated  from  the 
university  of  hard  knocks  in  public  health. 

As  I  am  a  strong  behever  in  public-health  education^  just  as  strong 
as  any  of  you,  I  hesitate  from  seeming  to  criticize  aU  the  time. 
Nevertheless,  propaganda  for  public-health  education  can  work  two 
ways.  I  once  had  the  experience  of  preparing  for  the  most  influential 
newspaper  of  a  State  a  perfectly  splendid  article  in  a  tone  of  righteous 
indignation,  voicing  my  disapproval  of  the  very  benighted  and  short* 
sighted  attitude  of  the  legislature  in  not  increasing  the  appropriation 
for  health  work.  The  article  was  published  and  I  got  all  the  sympathy 
of  the  public-spirited  people  of  the  State.  But  not  only  did  I  not 
get  an  increased  appropriation,  but  I  got  the  former  amount  cut 
50  per  cent  because  the  men  who  were  most  reflected  upon  were  the 
men  who  had  the  votes.  Many  times  a  man  comes  in  with  an  idea 
which  looks  pretty  good  but  involves  drastic  criticism  of  present 
methods.  And  then  I  think  of  that  time  when  I  had  to  take  a  small 
young  health  department  and  nurse  it  along  so  it  could  grow  up  again 
to  the  place  where  it  was  before  my  ill-advised  interview  was  pub- 
lished. Then  I  usually  decide  to  refrain  from  rushing  into  print. 
That  is  the  kind  of  training  that  you  can  never  get  in  a  school  of 
public  health.  Probably  these  lessons  are  more  important  than  those 
you  can  learn  in  a  school  of  pubUc  health. 

In  the  next  place,  I  want  to  speak  a  good  word  for  the  system  of 
training  by  apprenticeship.  You  can  take  people  who  have  never 
gone  beyond  the  common  schools  and  employ  them  as  technicians 
and  inspectors  and  you  can  gradually  impart  to  them  in  a  series  of 
practical  talks  and  demonstrations  the  facts  they  most  need  to  know 
for  this  work,  and  they  can  be  employed  in  a  practical  and  useful 
manner  by  a  public-health  department. 

Moreover,  we  have,  I  think,  rather  overlooked  emphasizing  the 
public-health  ''sense''  and  have  put  too  much  emphasis  on  the 
ability  of  special  training  to  do  it  all.  I  feel  with  Doctor  Abbott 
tfaiat  there  are  some  inherent  qualities  that  we  can  not  get  from 
schools.  Conceding  that  it  is  desirable  for  the  general  health  admin- 
istrator to  have  a  general  medical  education  and  to  have  a  full  coxurse 
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of  public  health,  according  to  my  system  of  grading  there  would  be 
only  five  or  six  hundred  points  on  a  scale  of  1,000  that  could  be  cred- 
ited in  this  fashion.  The  four  or  fire  hundred  points  left  never  would 
Be  covered  by  any  of  this  education;  they  consist  of  more  or  leas 
inherent  quaUties.  These  qualities  can  be  encouraged  to  some 
degree,  but  can  never  be  created.  We  must  do  all  we  can  to  aid  in 
teaching  public-health  students  how  to  live  with  people  and  get 
along  with  people. 

We  need  the  men  and  women  of  special  education,  and  still  the 
enthusiastic  man  who  is  untrained  may  be  like  those  who  ''rush  in 
where  angels  fear  to  tread''  and  yet  win  out.  Anyone  in  adminis- 
trative work  will  realize  this.  I  can  recall  instances  where  I  have 
broken  useful  ground  in  a  new  field  that  I  might  not  have  had 
courage  to  enter  had  I  understood  all  the  facts.  I  agree  most  heartily 
that  we  need  the  special  knowledge.  But  more  than  knowledge  we 
need  faith — ^faith  in  the  people  and  faith  in  the  cause,  the  faith  to 
try  out  something  that  has  never  been  done,  but  which  may  be  suc- 
cessful to  an  astonishing  degree  in  promoting  health. 

A  wOTd  about  short  courses.  They  are  one  of  the  things  I  think 
we  can  well  use  in  developing  health  workers.  The  correspondence 
course  has  its  place,  but  the  correspondence  course  is  a  last  resort — 
a  very  sad  last  resort.  I  do  think  we  ought  to  arrange  short  courses 
in  something  the  same  way  that  the  courses  are  arranged  in  agricid- 
tural  schools  for  the  plain  farmer.  In  these  courses  an  arrangement 
is  made  so  that  if  a  farmer  wants  to  find  out  how  to  raise  chickens  he 
goes  for  two  weeks,  or  if  he  wants  to  learn  how  to  care  for  milk  he 
goes  for  another  two  weeks.  There  are  advantages  in  this  method, 
and  it  may  be  used  with  some  of  our  partially  trained  men  that  are 
already  in  the  public-health  field.  Doctor  Crumbine  is  going  to  tell 
more  of  the  possibilities  of  this  method  of  training. 

There  is  one  other  subject  that  rather  puzzles  me.  That  is  the 
question  of  keeping  employees  in  the  health  department  in  a  student 
attitude  of  mind.  Doctor  Perkins  touched  upon  this  problem.  It 
is  one  of  the  hardest  problems  that  comes  before  anyone  responsible 
for  the  running  of  a  health  department. 

Finally  I  wonder  after  all  just  what  we  are  to  train  men  for  in 
these  new  schools  of  public  health.  Personally  I  must  take  issue  to 
some  extent  with  my  friend  Professor  Winslow  on  the  remarks  he 
made  last  evening.  I  can  not  look  forward  with  any  enthusiasm  to 
the  British  system  as  an  ideal  for  which  we  should  strive  in  this 
country.  I  can  not  look  forward  with  pleasure  to  the  possibility  of 
25  or  33  per  cent  of  the  medical  profession  being  employed  by  the 
State.  I  have  not  lost  faith  in  my  profession.  I  think  it  is  more  or 
less  the  fault  of  those  who  are  interested  in  preventive  medicine  that 
they  have  not  succeeded  in  interesting  the  doctors.     I   deprecate 
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efforts  to  get  more  physicians  working  for  the  State.  That  is  the 
British  system.  I  believe  that  Sir  Arthur  Newsholme  himself  did 
not  feel  that  it  is  an  unqualified  success  and  that  it  should  supersede 
our  ideas  of  private  medical  practice.  I  hope  I  have  made  this 
point  very,  very  clear. 

Dr,  S,  J.  Oruminne: 

Owing  to  the  lateness  of  the  hour  I  am  not  certain  but  that  I 
would  best  serve  this  conference  by  annoimcing  that  luncheon  is 
served  and  adjourn.  I  wish,  however,  for  just  a  moment  to  speak 
concerning  the  training  of  the  part-time  medical  health  ofKcer,  to 
direct  your  attention  toward  our  immediate  needs.  This  conference 
program  has  been  taken  up  largely  with  the  future  education  of 
sanitarians.  I  must  express  my  disappointment  that  more  emphasis 
has  not  been  placed  upon  that  other  phase  of  the  subject — education 
of  part-time  health  officers — because  there  are  more  of  them.  Tiie 
Public  Health  Service  has  recognized  that  need  in  the  establishment 
of  public-health  institutes  that  are  now  being  held  throughout  the 
country. 

It  may  be  permissible  for  me  to  recite  briefly  the  history  of  Kansas 
along  this  line.  Eleven  years  ago  we  established  the  first  school  of 
health  officers,  as  we  called  it.  It  was  based  upon  the  very  obvious 
need  of  uniformity  in  the  enforcement  of  regulations;  but  more  par- 
ticularly to  develop  the  idea  of  modem  public-health  work  as  con- 
trasted with  the  old  public-health  ideas  with  which  we  are  familiar. 

The  first  attempt  was  only  fairly  successful.  Some  25  or  30  part- 
time  health  officers — we  had  no  full-time  health  officers  in  Kansas  at 
that  time — assembled  for  this  week  of  instruction.  As  our  instruct 
tors  we  had  sanitarians  who  had  been  developed  in  the  school 
of  experience,  Doctor  McLaughlin,  Doctor  Eugene  Kelley,  Doctor 
Freeman,  and  others  who  had  risen  to  prominence  as  health 
officers.  We  made  the  attempt  in  this  brief  week  of  instruction  to 
develop  the  idea  of  the  social  responsibility  of  the  practioner  of 
medicine — because  they  were  all  practitioners — to  develop  the  new 
relation  between  the  conmiunity  and  the  practitioner  and  to  convey 
over  to  him  something  of  the  new  methods  and  procedures  in  public 
health.  About  the  third  year,  in  order  that  we  might  secure  a  larger 
attendance  of  our  115  part-time  health  officers,  we  conceived  the 
idea  of  devoting  the  forenoon  of  each  day  of  the  week  to  clinical 
instruction  in  medicine — a  sort  of  brief  postgraduate  course,  purely 
as  a  lure  for  attendance.  We  were  certain  it  would  be  of  advantage 
to  them  as  health  officers.  That  was  very  successful,  and  we  have 
had  as  high  as  105  county  health  officers  registered  for  the  course.  It 
has  been  held  annually  through  the  intervening  II  years. 
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This  course  has  accomplished  much  good  in  this,  that  it  has  to  a 
greater  or  less  degree  developed  the  modem  idea  of  public-health 
work  in  the  mind  of  the  part-time  health  officer,  who  has  in  turn 
handed  it  back  to  the  community.  We  should  also  keep  in  mind  that 
the  average  intelligence  of  the  community  concerning  public-health 
affairs  is  usually  conditioned  by  the  public-health  intelligence  of  the 
local  health  officer.  While  your  program  has  been  very  largely 
devoted  to  the  development  of  the  highly  trained  man,  it  seems  to 
me  that  we  should  begin  working  at  the  other  end  of  the  problem 
from  the  grass  roots  up.  Unless  we  can  take  these  part-time 
men  and  educate  them  in  modern  ideas  of  public  health  and  their 
relations  to  the  community,  we  have  very  great  difficulty  in  imposing 
the  highly  trained  specialists  on  uneducated  communities  as  health 
officers.  Particularly  is  this  true  in  the  present  economic  situation. 
There  is  scarcely  a  coimty  in  Kansas  that  has  not  organized  an  anti- 
tax  league,  and  in  several  of  these  counties  petitions  have  been  circu- 
lated by  the  tax  reductionists  to  dispense  with  the  health  organiza- 
tion, purely  on  account  of  high  taxes. 

But  I  want  to  make  this  observation,  that  growing  out  of  this  11 
years  of  instruction  we  have  attempted  there  have  been  three  county 
units  developed  simply  because  we  have  been  enabled  to  stimulate 
the  interest  of  these  health  officers  in  a  public-health  career.  They 
have  greatly  improved  the  character  of  the  work,  until  the  community 
has  accepted  the  full-time  health  organization.  Three  of  these 
oi^anizations  have  been  the  outcome  of  these  years  of  work.  In  not 
one  of  these  three  counties  has  a  petition  been  circulated  for  doing 
away  with  the  full-time  health  organization.  Unfortunately,  it  is 
in  the  other  counties  on  which  we  have  put  pressure  and  in  which  the 
State  has  assisted  in  putting  on  a  program  that  the  petitions  are  in 
circulation. 

I  insist,  therefore,  that  we  give  greater  attention  to  developing  the 
idea  of  working  from  the  grass  roots  up.  We  have  by  reason  of  these 
brief  schools  of  instruction  uncovered  promising  material,  men  who 
have  been  interested  in  public  health  and  who  have  taken  up  a 
public-health  career.  Many  of  them  have  now  gone  to  schools  of  higher 
learning  and  finished  their  training.  Unless  we  use  this  slow  process 
of  evolution  and  train  the  community  to  the  idea  of  public  healUi, 
unless  we  give  attention  to  this  part  of  the  program,  rather  than 
increasing  the  pressure  from  the  top  down,  I  fear  we  shall  have  a 
difficult  task  on  our  hands.  I  plead  for  the  part-time  medical  oflScer 
who  gained  his  knowledge  in  these  brief  schools  of  education,  inade- 
quate as  they  may  seem  to  be,  to  the  end  that  our  own  people  may  be 
educated  to  modem  public-health  views. 
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Afternoon  Session^  March  15,  1922. 

REMARKS  BY  THE  PRESIDING  OFnCER. 

Dr.  Frank  J.  Goodnow,  President  Jokrts  Hopkins  UnivtrsUy. 

I  do  not  know  whether  to  consider  it  a  discrimination  or  a  privilege 
that  certain  limitations  have  been  imposed  by  the  program  upon  the 
chairman  of  this  session.  We  are  to  discuss  specific  questions  which 
may  have  developed  at  the  preceding  sessions.  I  have  here  a  list  of 
questions  that  was  handed  me  by  one  gentleman,  and  I  should  be 
glad,  if  any  member  of  the  conference  wishes  to  hand  in  any  other 
questions,  to  bring  them  up  for  discussion. 

The  first  question  to  which  attention  was  directed  is:  ''How  may 
the  school  of  public  health  provide  for  its  students  experience  in 
practical  public  health  work  ?'^  I  think  from  our  experience  on  this 
subject  that  we  should  frame  it  in  another  way,  and  that  is:  "How 
can  the  health  departments  in  which  the  practical  work  is  done 
cooperate  with  the  schools  of  public  health  in  providing  opportunities 
for  practical  work  for  the  students?"  We  all,  I  imagine,  consider 
that  this  practical  work  is  an  absolutely  necessary  part  of  the  course. 

I  might  say  that  the  intention  of  those  who  have  been  directing 
this  conference  is  that  this  round  table  discussion  shall  last  for  about 
one  hour.  This  is  the  question  which  is  before  you:  "How  may 
practical  opportunities  for  field  work  be  provided  for  the  students 
in  public  health  schools  1 " 

YI.  ROUND  TARLE. 

Q1JBSTION:  HOW  MAY  PRACTICAL  OPPORTUNITIES  FOR  FIELD  WORK  BE  PROVIDED 

FOR  THE  STUDENTS  IN  PUBUCHBALTH  SCHOOLS? 

Dr.  Haven  Emerson^  CaraeU  School  of  Hygiene: 

May  I  make  a  suggestion?     If  we  think  of  this  question  in  the 
terms  that  we  would  in  the  practice  of  medicine,  we  are  really  con- 
sidering how  we  can  teach  students  of  health  administration  to  make 
diagnoses  and  to  arrive  at  a  proper  prescription  for  a  situation  and 
to  apply  treatment.     Unless  we  are  going  to  duplicate  the  errors 
of  medical  education,  we  shall  have  to  have  at  the  service  of  the 
teaching  institution  a  community  to  study,  to  make  the  diagnoses 
upon,  where  students  may  follow  out  results  of  treatment  and  learn 
their  errors.     I  should  say  that  it  is  as  indispensable  for  a  school 
offering  a  course  in  public  health  to  have  a  section  of  the  city  and 
rural  community  to  study  for  their  laboratory,  their  training  ground, 
a,nd  their  clinic,  as  it  is  for  the  university  medical  school  to  have  its 
bospital  to  teach  diagnosis  of  the  individual  sick.     So  I  believe  that 
tlie  universities  should  at  once  busy  themselves  by  making  affiliation 
^virith  the  health  officers  of  the  city  and  State  in  which  they  are  located. 
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Western  Reserve  University  has  what  is  known  as  the  university 
district,  comprising  one-eightii  of  the  city  of  Cleveland.  You  need 
at  least  100,000  people  to  have  an  experiment  station  to  study; 
jou  can  not  indicate  or  get  intelligent  results  in  the  incidence  of 
conmiunicable  diseases  unless  you  have  that  number.  If  a  com- 
munity, as  is  usually  the  case,  has  an  insufficient  staff  of  workers 
it  can  be  supplemented  by  the  students  who  are  attending  the  schools. 
They  can  be  of  assistance  in  the  field  in  making  periodic  examina- 
tions, in  making  immediate  diagnosis  of  suspected  communicable 
disease,  and  in  studying  conditions  of  industries  in  the  districts.  It 
will  be  possible  to  contribute  from  the  school  to  aid  the  insufficient 
force  of  pubhc-health  nurses. 

This  relief  might  be  the  contribution  of  the  university.  On  the 
other  hand,  the  health  officers  would  be  willing,  presimiably,  to  see 
that  in  that  particular  district  they  assign  those  who  are  capable  of 
teaching  and  urging  every  step  incident  to  technical  education.  By 
this  capable  administration  the  health  department  would  have  the 
benefit  of  that  particular  area  for  a  degree  of  study  and  a  degree  of 
skill  which  would  be  difficult  to  command  from  the  salaries  or  appro- 
priations made  for  most  States  or  cities. 

Therefore,  I  believe  that  the  first  move  in  establishing  schools  of 
health  is  to  provide  patients  for  the  student  to  study  sickness  as  it 
occurs  in  group  relations.  The  quality  of  technique  employed  is  as 
definite  as  that  required  in  the  examination  of  the  individual.  I 
do  not  think  a  school  ought  to  offer  a  course  in  pubhc-health  admin- 
istration unless  it  is  able  to  give  a  field  for  practice — call  it  appren- 
ticeship or  whatever  you  wish — a  field  of  practice  similar  to  what  the 
medical  student  has  offered  to  him  in  the  hospital. 

Dr,  Wmiam  Charles  White,  Natixmal  Tuberculosis  Association: 

I  want  first  in  discussing  this  question  to  say  a  word  of  appreciation 
of  the  Public  Health  Service  in  calling  this  most  notable  group  of 
men  together.  It  is  the  beginning,  I  think,  of  a  gradual  breaking  down 
of  the  pride  of  the  Service  and  the  beginning  of  cooperation  with  a 
large  nimiber  of  agencies  dealing  with  this  public-health  question. 
THie  Pubhc  Health  Service  is  the  only  legal  correlating  body  in  the 
United  States.  There  must,  it  seems  to  me,  emanate  from  it  all  the 
correlation  and  influence  which  is  backed  by  law  in  bringing  about 
this  cooperation. 

If  there  were  any  resolutions  to  be  offered  by  this  body,  I  would 
suggest  this,  that  the  Public  Health  Service  (which  is  carrying  on,  as 
Doctor  Vaughan  mentioned  yesterday,  an  enormous  number  of  in- 
tensive public-health  activities  of  tremendous  value  to  the  active 
students  who  are  now  in  public-health  work  in  different  cities  and  State 
organizations)  take  students,  in  any  number  that  they  see  fit,  at  the 
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expense  of  the  organization  which  sends  these  students;  that  is,  either 
State  or  municipal  health  department  or  university.  The  workers 
would  be  sent  into  the  active  fields  of  work  for  intenswe  study  and 
possibly  at  least  two  months'  practical  training.  It  is  a  very  com- 
mon thing  in  business  life  for  an  organization  to  carry  upon  the  pay 
roll  its  likely  members  and  to  send  them  out  for  intensive  study. 
This  assures  a  much  more  efficient  type  of  service  than  they  would  be 
able  to  give  by  experience  gathered  within  their  own  organization. 
It  seems  to  me  that  not  only  the  United  States  Public  Health  Service 
should  do  this,  but  also  matiy  of  the  State  organizations  like  the 
Massachusetts  State  Department  of  Health,  which  is  among  the  ear- 
liest and  most  efficient  in  the  country,  should  offer  such  intensive 
courses  to  students  who  are  on  the  pay  rolls  of  different  health 
activities  in  this  country.  It  only  needs  such  an  offer  to  attract  a 
large  number  of  paid  students. 

I  was  very  much  impressed  with  Miss  Goodrich's  statement  this 
morning  that  the  thing  we  actually  need  to  gain  is  some  such  help 
now.  We  have  an  unlimited  field  for  the  present  graduates;  very 
probably  we  could  give  them  a  number  of  practical  things  which  would 
assist  the  students  (for  they  are  all  students)  in  public  health  to  ac- 
tually get  help  to  those  who  are  suffering  from  conditions  which  need 
to  be  corrected  at  the  present  time. 

I  am  probably  not  talking  exactly  to  the  point,  but  the  question  was 
brought  out  in  Doctor  Jordan's  paper — the  necessity  for  a  supply  of 
students.    Public-health  institutes  and  public-health    departments 
of  universities  are,  of  course,  not  serving  their  full  purpose  unless 
every  bench  in  each  school  is  filled.     The  overhead  charges  would  de- 
mand that.     Therefore,  it  would  seem  to  me  possible  for  the  United 
States  Public  Health  Service,  as  the  proper  legal  correlating  body  in 
the  United  States,  to  send  through  the  medical  schools  and  univer- 
sities lecturers  explaining  to  the  students  the  field  of  pubUc-health 
work.     No  one  knows  better  than  General  Gumming  how  hard  it  is 
to  take  on  new  work  now,  due  to  the  economic  wave  running  through 
Congress.     But  at  least  this  question  of  health  might,  if  we  all  join 
forces,  be  realized  from  the  economic  viewpoint.     I  feel  that  a  unity 
of  purpose  and  an  effort  to  help  the  United  States  Public  Health 
Service,  with  the  new  spirit  that  is  in  it,  to  get  the  funds  necessary  to 
carry  out  this  correlating  effort  throughout  the  United  States  should 
be  at  least  one  of  the  results  of  this  meeting. 

The  origin  of  funds  is  the  National  Congress  and  the  various  State 
and  mimicipal  legislatures.  I  would  further  suggest  that  request  be 
made  to  these  bodies  to  have  presented  to  them  by  the  most  powerful 
speakers  that  can  be  drafted  in  the  various  parts  of  the  country  in 
&Qd  out  of  the  universities  the  program  of  a  correlated  system  of 
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public  health  for  the  United  States,  so  that  in  time  they  will  be  ready 
as  our  knowledge  advances  to  appropriate  funds  necessary  to  clear 
our  borders  of  all  devastating  illnesses  which  can  be  removed  from 
our  midst. 

Dr,  William  F.  SnoWy  American  Social  Hygiene  Association: 

The  Public  Health  Service  has  always,  so  far  as  my  experience  goes, 
held  its  laboratories  and  the  educational  aid  of  its  staff  open  to  the 
personnel  of  the  health  departments  and  others  who  could  come  for 
short  periods  of  observation  or  instruction.  As  long  as  the  health 
ofhcer  or  the  individual  can  finance  himself,  he  will  find,  as  I  have 
found,  these  facilities  of  the  Public  Health  Service  and  the  Hygienic 
Laboratory  and  other  Federal  departments  cordially  extended  to  him. 
Some  years  ago  I  devoted  the  presidential  address  of  the  State  and 
Provincial  Boards  of  Health  to  the  question  of  exchange  of  appointr 
ments,  feeling  that  I  had  a  solution  for  the  training  of  personnel  of 
the  State  boards  by  from  three  to  six  months'  service  with  another 
department.  Particularly,  I  tried  the  plan  out  with  the  State  of 
Louisiana,  to  which  State  I  wished  to  send  my  men  for  experience  in 
tropical  diseases.  We  ran  into  the  difficulty  that  most  of  the  States 
can  not  pay  the  salary  of  a  man  who  is  outside  of  the  State.  The 
Public  Health  Service,  which  was  handling  plague  for  us  in  San  Fran- 
cisco, was  very  glad  to  have  the  opportunity  to  train  men  from 
Louisiana,  where  they  were  apprehensive  of  what  might  happen  if 
plague  broke  out,  but  it  was  impossible  to  negotiate  the  legal  side 
of  paying  the  expenses  or  salaries  even  of  the  persons  to  be  exchanged. 
Public  opinion  must  change  our  machinery  for  paying  salaries  so 
that  such  cooperative  plans  could  be  carried  out.  This  question 
involves  the  education  of  public  opinion  to  see  the  importance  of  this 
business  principle,  and  I  believe  it  can  be  brought  about. 

Dr,  H.  R.  Carter  J    United  States  Puhlic  Health  Service: 

I  think  I  can  say  a  little  along  the  lines  on  which  Doctor  White 
just  spoke.  From  1914  on,  the  malarial  division  of  the  Public 
Health  vSorvice  working  in  the  South  has  taken  as  its  assistants  from 
State  health  officers  men  whom  they,  the  health  officers,  wish  to  have 
trained  for  malarial  work.  At  the  time  stated  there  was  no  one  in 
the  United  States  who  knew  anything  of  field  investigations  of 
malaria  or  field  control  of  malaria  except  Von  Ezdorf,  Le  Prince,  and 
myself.  We  first  asked  the  State  health  officer  of  Virginia  for  an 
intelligent,  well-educated  man,  who  could  work  with  us,  and  who 
would  be  paid  by  us  and  returned  for  their  use  as  a  malaria  control 
man  afterwards.  The  same  proposition  was  made  to  North  Caro- 
lina, South  Carolina,  Alabama,  Tennessee,  and,  I  think,  Texas. 
We  have  had  in  all  some  12  or  15  men  who  cost  the  State  nothing  to 
train.     They  were  as  useful  as  any  other  men  to  us,  intelligent  and 
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educated,  and  we  paid  them  as  sanitary  assistants,  keeping  them 
from  one  to  three  years  until  they  were  fairly  skilled  in  field  malaria 
investigations  and  field  malaria  control.  Most  of  them  have  gone 
back  to  the  States  and  are  handling  this  problem  for  the  State. 

In  addition,  we  furnished,  diuing  the  last  few  years,  engineers 
working  on  railroads  at  our  expense  as  malaria  control  men.  The 
railroads,  finding  the  work  extremely  valuable,  placed  them  on  their 
own  pay  roll,  and  thus  enabled  us  to  take  on  new  men  for  training — 
not  a  great  number,  but  I  think  it  is  fair  to  say  that  from  15  to  18  of 
such  men  have  been  trained  by  Public  Health  Service  men  working 
with  us  under  a  salary,  with  no  expense  to  the  State,  and  have  later 
on  gone  back  to  their  States  and  to  the  railroads.  We  have  trained 
them,  and  they  are  now  doing  work  which  they  could  not  have  done 
without  that  training. 

Our  malaria  field  service,  then,  has  been  a  training  school  in  which 
men  selected  by  the  State  health  ofl&Cers  have  received  practical  in- 
struction in  the  field  investigation  and  control  of  malaria,  which 
they  are  now  using  in  the  service  of  their  States.  It  is  fair  to  say, 
coimting  those  men  used  in  malaria  work  during  the  war  and  who 
still  continue  in  such  work,  that  we  have  now  probably  60  to  60 
men,  mainly  civil  engineers,  who  are  fairly  well  trained  to  take 
charge  of  malaria  control  work — some  of  them  extremely  well  trained. 
And  the  number  is  increasing.  Nothing  that  we  have  done  has  been 
more  fruitful  in  advancing  the  malaria  work  in  the  United  States. 

Dr.  G.  B.  Young,   United  States  Public  Health  Service: 

The  possibility  of  the  cooperation  of  municipal  or  local  health 
departments  in  the  work  of  educating  health  officers  has  not  been 
sufficiently  appreciated.  So  far  as  I  know,  the  first  real  attempt  to 
do  anything  of  the  sort  was  made  by  Doctor  Evans,  who  as  health 
commissioner  of  Chicago  organized  in  his  department  a  school  of 
sanitary  instruction.  There  was  an  incidental  return  (financial 
retium  I  mean),  because  by  this  incorporation  he  was  enabled  to 
mail  publications  of  the  department  under  the  provisions  of  the  law 
in  regard  to  the  publications  of  educational  institutions.  But 
Doctor  Evans  did  not  succeed  in  getting  very  many  people  to  take  an 
interest.  Only  a  few  students  attended.  Under  the  subsequent  ad- 
ministration the  plan  was  developed  quite  a  good  deal  and  a  pam- 
phlet was  published  by  the  school,  setting  forth  the  courses  which  were 
available.  These  included  courses  in  field  work  under  the  bureaus 
or  divisioi^  of  communicable  diseases,  child  hygiene,  school  inspec- 
tion, sanitation  and  ventilation,  and  laboratory  courses  in  connec- 
tion therewith. 

As  a  matter  of  personal  experience,  I  was  rather  surprised  to  note 
that  many  would  come  for  three  months  and  pay  their  own  expenses. 
We  like  to  think  we  did  them  some  good. 
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The  schools  or  courses  in  public  health  teach  a  great  many  things 
concerning  the  control  of  communicable  diseases  and  the  conduct  of 
other  health  department  activities,  but  teach  them  almost  entirely 
from  the  didactic  point  of  view  rather  than  the  clinical.  The  things 
that  schools  do  not  usually  give  are  the  practical  work  of  the  hous- 
ing inspector,  sanitary  inspector,  food  inspector,  milk  inspector, 
building  inspector,  etc.  It  is  therefore  absolutely  essential  for  the 
man  who  is  studying  in  public-health  schools  to  have  the  advantage 
of  instruction  in  the  field.  The  best  way  for  him  to  get  it  is  through 
the  larger  health  departments,  not  onjy  the  municipal,  but  also  the 
State  departments.  If  the  municipal  and  State  departments  would 
get  together  and  provide  certain  facilities  for  instruction,  agreeing 
amongst  themselves  what  they  could  do  and  how  they  would  divide 
the  work  up,  and  then  offer  their  services  to  the  schools  and  uni- 
versities in  that  particular  area,  the  possibilities  for  good  are  practi- 
cally limitless. 

We  need  men  thoroughly  trained  in  the  practical  technique  of 
field  work  and  in  the  attitude  which  they  should  observe  in  their 
relations  with  the  people  with  whom  they  come  into  contact,  and 
these  things,  especially  the  latter,  can  best  be  learned  under  the 
conditions  of  actual  service. 

Dr.  W,  H,  Wd^hj  Johns  Hopkins  University: 

It  seems  to  me,  Mr.  Chairman,  that  this  is  a  matter  of  vital  impor- 
tance. The  practical  work  in  the  field  occupies  precisely  the  same 
relation  to  the  training  of  students  in  hygiene  as  our  hospitals  do  to 
medical  students.  The  fact  that  the  need  for  this  training  was  not 
recognized  in  medical  education  for  so  long  a  period  is  one  of  the  great 
causes  of  the  difficulties  which  we  have  had  in  bringing  about  the 
proper  relationship  betweei)  hospitals  and  medical  schools.  It  has 
been  one  of  the  most  difficult  things  to  perfect. 

The  field  work  that  is  to  be  furnished  in  public  health  along  the 
lines  just  indicated  is,  of  course,  very  important.  At  Johns  Hopkins 
we  require  that  there  be  at  least  three  months'  practical  training  of 
this  kind.  I  wish  to  express  here  our  very  great  appreciation  of  the 
cooperation  on  the  part  of  the  municipal,  county,  and  State  boards  of 
health,  such  as  the  Public  Health  Laboratory  of  Doctor  Wadsworth 
and  Doctor  Biggs,  of  the  New  York  State  Health  Department,  in 
taking  our  students  for  this  period  of  time.  But  I  do  not  think  this 
is  enough;  I  think  we  need  a  relationship  to  the  practical  work  in  the 
field,  quite  comparable  to  that  of  a  first-class  teaching  hospital  to  the 
medical  school.  That  is,  there  should  be  right  at  the  very  door  of  the 
school  of  hygiene  an  area  for  public-health  training  (two  areas  are 
desirable,  urban  and  rural).  Just  as  you  are  justified  in  doing  certain 
things  to  a  hospital  to  adapt  it  for  teaching  the  medical  students,  so 
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you  are  justified  in  supplementing  the  work  supported  by  the  tax- 
payers. You  are  justified  in  establishing  certain  conditions  in  order 
to  make  it  better  adapted  for  the  training  of  students.  The  ideal 
arrangement  in  my  judgment  would  be  to  have  an  urban  area,  say  of 
from  fifty  to  sixty  thousand  inhabitants,  under  the  administration  of 
the  school  with  the  cooperation  of  the  city.  I  am  quite  sure  they 
would  welcome  a  rather  superior  person  to  have  charge  of  the  work  in 
that  area — a  supervisor.  There  should  be  a  school  for  public-health 
nurses,  attached  to  which  there  would  be  a  supervisor  having  charge 
of  a  large  number  of  public-health  nurses.  Just  as  a  teaching  hospital 
is  used  for  the  purpose  of  making  certain  demonstrations,  experi- 
ments, studies,  and  a  collection  of  certain  data,  which  you  could  not 
expect  the  ordinary  State  or  city  health  administration  to  spend  the 
taxpayer's  money  for,  so  in  this  area  demonstrations  and  studies 
would  be  arranged.  We  have  something  of  that  sort  started  in  a 
county  in  Maryland,  thanks  to  the  cooperation  of  General  Gumming 
and  the  Public-Health  Service. 

Like  everything  else,  the  success  of  such  a  venture  depends  upon 
the  quaUty  and  character  of  the  man  put  in  charge.  Of  the  two  types 
which  have  been  discussed  here  to-day,  the  mixer  and  the  man  who 
knows,  I  think  the  latter  is  preferable,  but  there  is  no  reason  why  you 
should  not  have  both.  Success  depends  to  a  large  extent  upon  the 
quality  of  the  man  in  charge.  The  school  of  hygiene  contributes  some 
$6,000  and  the  National  Health  Board  perhaps  $10,000,.  I  am  not 
quite  sure.  The  local  agencies  are  all  stirred  up — the  local  Red  Cross, 
the  pubUc-health  association  for  the  county.  There  is  a  wonderful 
spirit  and  an  aggressive  movement.  We  will  be  able  to  demonstrate 
the  eflfects  of  good  public-health  work  by  the  results.  There  is 
already  a  marked  reduction  in  the  infant  moi^tality,  and  a  great 
improvement  in  the  control  of  typhoid  fevei'.  It  is  being  run  along 
lines  that  are  full  of  suggestions  for  the  practical  worker.  There  is 
no  use  making  experiments  of  this  kind  that  are  idealistic  and 
impracticable. 

Now,  Mr.  Chairman,  I  just  wish  to  urge  that  a  first-class  school  of 
hygiene  should  have  attached  to  it  and  at  its  door  a  training  area, 
which  is  just  as  necessary  for  students  of  hygiene  as  is  the  teaching 
hospital  for  students  in  schools  of  medicine.  You  can  not  expect  the 
money  that  is  available  for  the  municipal  and  State  boards  of  health 
to  be  available  for  all  the  purposes  for  which  you  would  use  such  an 
area  as  that.  I  also  feel  that  where  such  areas  can  not  be  secured 
elsewhere  the  university  group  itself  may  be  used.  There  is  no 
reason  why  we  should  not  have  in  connection  with  the  university 
medical  school  a  good  health  department  with  a  relatively  small 
expenditure  of  funds,  an  excellent  training  area,  and  to  have  numer- 
ous such  areas  in  different  parts  of  the  country.     I  wish  to  appeal  for 
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the  establishment  of  areas  of  this  kind,  which  are  absolutely  an 
essential  part  of  the  practical  and  thorough  scientific  training  of  those 
who  are  coming  into  this  field. 

Dr,  Otto  P.  Oeier,  Cincinnati  Milling  Machine  Co, 

I  feel  that  this  organization  might  well  consider  just  what  value 
industries  might  have  for  the  training  of  health  officers.  Here  we 
have  in  a  small  imit — perhaps  five  to  ten  thousand  people — almost  all 
the  problems  of  the  large  city  health  officers:  Food  supplies,  milk 
supplies,  water  supplies,  and  sewage  disposal.  In  addition,  we  have 
the  human  element,  which  has  been  discussed  so  much  and  which  is 
often  the  main  difficulty  to  the  health  officer.  Here  you  have  a 
group  which  the  leader  in  charge  of  industrial  health  work  can  study 
at  close  range.  He  sees  the  problem  in  all  its  complexities  and  yet  all 
its  simplicities.  I  believe  that  in  the  training  of  the  health  officer  it 
might  well  be  considered  necessary  that  some  time  be  spent  in  a  weU- 
organized  industry,  where  he  may  see  the  problem  almost  in  its 
entirety. 

Besides  the  human  equation  entering  into  the  industrial  work, 
there  is  the  contact  with  men  and  the  development  of  the  ability  to 
sell  health  to  the  average  man.  After  all,  this  is  a  thing  that  the 
health  officer  is  going  to  have  the  most  difficulty  to  comprehend- 
how  he  may  get  his  message  of  good  health  and  its  value  as  actually 
applied  to  appeal  to  the  common  man.  If  we  can  get  this  matter  of 
health  across  to  the  conmion  average  man,  then  we  also  dear  up  that 
question  which  Doctor  Goodnow  spoke  of  yesterday — ^the  necessity 
of  recognizing  that  health  is,  after  all,  a  political  problem.  We  can 
not  impose  any  highbrow  element  upon  average  people. 

In  conclusion,  this  training  is  necessary  in  order  that  the  average 
health  officer  may  see  his  problem  in  all  its  entirety  and  that  he  may 
acquire  this  vision  of  the  whole  problem  and  its  interpretation  to  the 
common  people.  As  doctors,  we  forget  that  we  preach  from  an 
academic  viewpoint  too  much,  and  we  do  not  realize  what  powers  lie 
within  the  physician  to  interpret  public  health  to  the  masses.  In 
Cincinnati  in  1906,  when  we  were  up  against  the  worst  political  situ- 
ation in  the  country,  when  George  E.  Cox  held  the  county  in  his 
grasp,  with  only  three  or  four  doctors  taking  up  only  one  health 
problem — they  not  only  secured  for  Cincinnati  the  foremost  health 
board  of  its  kind  in  the  country  but  also  one  which  has  given  us 
a  health  department  which  is  efficient.  By  its  help  we  were  suc- 
cessful in  getting  rid  of  the  incubus,  George  E.  Cox,  and  his  politics! 
system. 

Let  me  repeat,  do  not  forget  that  health  officers  in  industries  are 
a  tremendous  factor  in  public-health  work  and  that  by  placing  a 
large  number  of  health  officers  in  industries  in  the  community  t 
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tremendous  force  for  public  health  and  for  the  training  of  public- 
health  officers  will  be  created. 

Dr.  A,  T.  McCormacJCf  Kentucky  State  Board  of  Health: 

We  have  heard  a  great  deal  about  what  is  going  to  happen  at  the 
start  but  very  little  about  the  road  and  trail  and  path  that  leads  to 
the  head  of  the  hill.  It  does  not  make  any  difference  whether  it 
is  in  New  York,  Philadelphia,  or  Boston,  with  their  great  health  de- 
partments and  excellent  surroundings,  or  whether  it  is  out  on  the 
prairies,  the  plains,  the  mountains,  or  in  the  hills,  it  is  the  fellow  who 
is  at  the  end  of  the  trail  that  we  have  to  reach  with  the  lessons  of  good 
health  and  good  living,  as  well  as  those  who  are  more  favorably 
situated.  It  is  easier  to  reach  him  because  his  head  has  not  been 
filled  with  deadwood  as  have  those  of  us  who  have  had  greater  educa- 
tional advantages.  We  have  during  our  collegiate  years  gotten  to  a 
large  extent  practically  all  the  knowledge  we  can  ever  learn.  Some 
of  us  while  at  college  devote  some  time  to  athletics  and  so  we  still 
have  an  opportunity  to  learn.     [Laughter.] 

I  do  not  for  one  moment  discount  the  tremendous  contribution  to 
the  future  of  our  complex  civilization  made  by  the  great  institutions 
of  learning.  I  believe  that  to  these  institutions  we  can  not  contribute 
too  much  in  time,  money,  energy,  or  thought.  I  would  not  for  a 
moment  assume  in  any  sort  of  way  to  feel  that  we  are  doing  nearly 
enough  for  them.  But  at  the  same  time,  recognizing  the  basic  health 
ignorance  of  our  public,  we  are  compelled  to  provide  the  kind  of 
health  officer  who  can  speak  in  the  vernacular  and  transmit  the  things 
our  leaders  already  know  in  science. 

We  want  to  remember  a  thing  that  we  have  forgotten  in  medicine — 
forgotten  almost  entirely — that  the  important  thing  for  the  fellow 
who  is  sick  is  the  art  of  medicine,  not  the  science.  It  is  a  matter 
of  comparatively  small  importance  to  the  individual  what  a  person 
may  have  died  of  or  what  he  is  ill  with — that' is  science;  the  main 
thing  to  him  is  that  the  man  who  is  going  to  be  in  charge  of  him  shall 
know  what  he  is  likely  to  have,  how  to  prevent  it,  and  how  to  cure  it. 
He  does  not  care  a  continental  about  the  name  of  the  thing  which 
he  has.  What  we  need  to-day  in  educating  health  officers  is  educa- 
tion in  the  art  of  health  officering.  If  we  are  going  to  emphasize 
only  one  or  two  things,  let  us  emphasize  the  question  as  to  whether 
he  can  translate  his  knowledge  into  action  with  the  individual — 
translate  it  into  action  for  those  of  us  who  do  not  know.  If  he  can 
write  big  so  that  he  who  runs  may  read,  then  he  has  learned  the 
lesson  that  can  be  translated  to  the  people.  It  is  indeed  a  mat* 
ter  of  importance  that  we  have  this  type  of  man.  The  greatest 
research  man  should  be  able  to  talk  in  the  vernacular^  so  that  he 
can  translate  his  information  into  action  to  those  with  whom  he  has 
to  deal.     This  is  the  most  important  part  of  our  problem  to-day. 
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In  Kentucky  we  have  established  a  school  of  public  health.  I 
think  we  were  extremely  fortunate  in  the  fact  that  it  was  established 
under  rather  close  connection  with  the  State  health  department. 
I  think  it  was  extremely  fortunate  that  it  was  organized  and  man- 
aged in  the  beginning  by  a  graduate  nurse  who  had  been  trained 
during  that  period  (by  one  of  the  greatest  practical  nurses,  Miss 
Noyes)  when  nurses  were  taught  all  the  science  they  could  get  into 
their  system  while  they  were  being  taught  to  work  with  their  hands 
and  bodies.  Our  main  objective  is  to  try  to  make  practical  talks  to 
our  applicants  and  to  make  ourselves  understood  when  we  do  talk. 
In  doing  this,  arrangements  have  been  made  so  that  health  officers, 
health  nurses,  sanitary  inspectors,  technicians,  and  other  health 
workers  can  attend. 

I  think  we  have  talked  about  terminology  more  than  its  impor- 
tance demands.  I  do  not  think  it  makes  much  difference  what  you 
call  workers  in  the  public  health  field,  but  my  own  view  is  to  put 
into  them  something  that  makes  people  want  to  hear  their  story. 

QUESTION:  WHAT  SPECIFIC  STEPS  MAY  BE  TAKEN  TO  BRING  BBPORE  COLLBGE  STC- 
DENTS  IN  GENERAL  AND  MEDICAL  STUDENTS  IN  PARTICULAR  THE  OPPORTUNTTIBS 
FOR  SERVICE  IN  PUBLIC-HEALTH  WORK? 

Dr.  Oeorge  M.  KoheVj  Georgetown  University  Medical  School: 

This  seems  to  me  a  very  important  question  in  view  of  the  fact 
that  Professor  Jordan's  analysis  reveals  that  there  is  a  great  deal  of 
ignorance  on  the  part  of  medical  students  as  to  the  possibilities  of  a 
public-health  career.  From  my  viewpoint  it  ought  to  be  a  very 
simple  matter  to  stimulate  interest  among  students  when  I  recall 
that  the  leaders  in  public  health — ^men  like  Vaughan,  Welch,  and 
Edsall — as  deans  in  medical  schools  were  in  a  position  and  un- 
doubtedly did  stimulate  interest  and  enthusiasm  among  students  in 
this  subject.  I  am  sure  their  own  precept  and  example  have  done 
very  much  to  attract  what  I  call  men  with  human  sympathy  into 
preventive  medicine.  I  am  confident  that  the  subject  of  hygiene 
was  not  relegated  to  inferior  rank  in  their  schools.  Personally  I 
have  always  managed  to  have  at  least  100  hours  for  this  subject, 
and  have  had  no  difficulty  to  persuade  the  professors  of  chemistry, 
pathology,  and  bacteriology  to  give  a  good  deal  of  attention  to 
sanitary  subjects  and  prevention.  So  there  is  a  way  to  secure 
attention,  and  the  best  way,  I  think,  would  be  if  we  could  persuade 
our  medical  faculties  to  make  their  professor  of  hygiene  also  the  dean 
of  the  faculty. 

Dr.  William  KeiUer,  University  of  Texas: 

As  a  representative  of  one  of  the  medical  schools  in  Texas,  24 
hours  from  St.  Louis  and  36  hours  from  everywhere  else,  it  seems  to 
me  that  if  we  can  keep  this  matter  of  opportunities  in  public  health — 
not  the  Public  Health  Service  alone  (which  we  in  Galveston  appre- 
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ciate,  especially  since  we  have  been  visited  by  plague) — ^if  there 
could  be  some  means  to  keep  this  matter  more  or  less  continuously 
before  the  minds  of  students — and,  incidentally,  faculties — it  would 
be  worth  while.  I  have  wondered  whether  it  would  be  possible  for 
the  Public  Health  Service  to  have  printed  some  sort  of  pamphlet — 
a  pamphlet  with  rather  attractive  outside  with  a  short  heading,  and, 
if  desired,  immediately  below  that:  '^Please  display  this  continuously 
in  the  library/'  Such  a  pamphlet  should  set  forth  the  opportunities 
in  the  Public  Health  Service,  the  opportunities  in  city  and  State 
health  work,  the  present  schools  which  give  special  courses  in  public 
health,  and  so  on — important  matters  for  the  continuous  information 
of  students.  Something  along  the  same  line  could  go  to  nursing 
institutions  or  to  our  academic  institutions,  where  so  many  yoimg 
women  are  taking  academic  training  and  are  hungering  for  public 
service.  If  this  could  be  kept  continually  before  the  minds  of  the 
students,  I  believe  it  would  get  &  reaction  now  and  then  and  get 
students  to  thinking  along  those  lines  and  call  forth  occasionally 
really  good  men  and  women  for  this  class  of  service. 

Dr,  Donald  W.  Davis,  College  of  William  and  Mary: 

Most  of  the  suggestions  that  have  been  made  for  recruiting  for 
the  health  service  have  been  suggestions  which  would  draw  pros- 
pective candidates  from  medicine.  Now,  as  a  representative  of  a 
college,  I  want  to  suggest  that  we  should  take  into  account  the 
losses  that  are  now  occurring  among  those  who  might  be  candidates 
for  degrees  in  medicine  or  in  public  health.  We  all  know  that  the 
long  period  which  is  required  for  preparation  and  the  great  expense 
of  medical  work  discourage  many  men  who  might  go  into  this  field. 
I  am  not  speaking  of  those  who  are  discouraged  by  reason  of  their 
own  ability,  but  the  time  and  especially  the  expense  discourage 
many  first-rate  men. 

The  field  of  public  health  has  one  great  advantage  over  the  field 
of  medicine.  A  medical  man  or  a  man  who  might  become  a  doctor 
of  medicine  is  of  no  use  in  the  line  of  medicine  until  he  has  had  at 
least  two  years  of  college  work  and  at  least  four  years  of  medical 
school  work.  Those  are  minima.  On  the  other  hand,  is  it  not  true 
that  a  man  may  do  creditable  work  for  the  time  being  in  public 
health  after  he  has  had  at  most  four,  possibly  even,  as  a  technician, 
three  years  of  work,  provided  his  work  has  been  properly  arranged  ? 
That  will  result,  I  think,  not  in  depleting  the  nimiber  going  into 
medicine  and  completing  the  medical  degree,  but  rather  adding  to 
that,  because  this  is  a  field  which  will  enable  many  a  man  who  can 
not  go  on  with  his  medical  work  for  the  time  being  to  get  into  some 
line  which  will  eventually  permit  him  to  complete  his  medical 
training. 
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I  hope  that  the  way  may  be  opened  for  men  of  high  promise  and 
ambition  but  of  limited  financial  resources  to  go  into  various  public- 
health  services  for  which  premedical  and  partial  medical  training 
may  have  fitted  them;  and  that  these  men  may  be  encouraged 
thereafter  to  complete  their  medical  and  publie-healtii  training. 

Information  as  to  openings  for  such  men,  judiciously  spread 
among  the  colleges  as  well  as  the  medical  schools^  would  do  much 
to  attract  men  of  good  caliber  into  the  field  and  save  valuable  recruits 
to  medical  and  public-health  work. 

Dr.  Charles  W,  Stiles,  United  States  Public  Health  Service' 

I  would  like  to  state  that  after  31  years  in  public-health  work  I 
consider  that  the  greatest  opportunity  before  the  student  of  or 
worker  in  public  health  is  that  of  making  sacrifices ;  to  do  good  for 
others.  There  is  no  use  of  any  man's  entering  this  field  imless  he  is 
prepared  to  make  personal  sacrifice.  No  man  should  enter  public- 
health  work  with  the  idea  of  any  grand  opportunities  before  him. 
They  do  not  exist  in  this  country.  There  is  only  one  opportimity 
that  does  exist,  and  that  is  the  opportunity  of  personal  sacrifice. 
If  he  is  not  prepared  to  make  this  sacrifice  he  had  better  keep  out? 
because  he  is  not  going  to  be  a  success. 

Let  us  recall  that  the  type  of  public-health  ofiSlcer  that  is  demanded 
by  a  locality  and  that  can  obtain  a  job  and  hold  it  can  be  expressed 
mathematically,  namely:  Multiply  the  density  of  population  per 
square  mile  by  the  average  per  capita  wealth.  That  gives  you  the 
money  value  of  your  locality.  Therefore,  it  gives  you  an  indication 
of  the  amount  of  money  you  can  expect  for  your  health  department. 
If  you  have  a  dense  population  with  a  large  average  per  capita 
wealth,  that  locaUty  can  afford  to  pay  a  first-class  health  ofiicer. 
If  you  have  a  sparse  population  with  a  low  average  per  capita  wealth 
the  locality  can  not  afford  to  pay  a  first-class  health  officer.  That 
will  represent  the  money  that  can  be  put  up.  If  we  carry  out  this 
simple  mathematical  problem,  we  will  find  that  the  average  county 
in  this  country  can  not  afford  the  type  of  health  officer  we  have 
been  talking  about  here.  The  type  of  health  officer  has  got  to  be 
the  man  who  is  willing  to  make  a  sacrifice.  The  one  opportunity 
is  to  make  personal  sacrifice  and  that  is  the  only  positive  thing  we 
have  to  look  forward  to. 

Dr,  Louis  I.  Dublin,  Metropolitan  Life  Insurance  Co.: 

Almost  as  important  as  the  health  officer  himself  in  a  construc- 
tive public-health  program  is  the  development  of  a  strong  intel- 
ligent public  sentiment  interested  in  his  plans  and  cooperating  with 
him  in  carrying  them  out  successfully.  The  main  difficulty  which 
besets  the  path  of  the  health  officer  is  the  lack  of  an  alert  and  edu- 
cated body  of  citizens  who  understand  what  he  is  driving  at  and 
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hold  up  his  hands  at  every  turn.  At  present,  the  mass  of  the  ]>eople 
remam  inert  and  indifferent.  Making  provision  for  the  formation 
of  an  enhghtened  group  of  citizens  ojqganized  for  effective  service 
would  mark  a  really  progressive  step  in  public-health  work. 

In  what  portion  of  the  conununity  shall  the  health  officer  look 
for  his  recruits?  There  are  enrolled  in  our  colleges  about  200,000 
men  and  almost  as  many  women  and  this  nimiber  is  steadily  in- 
creasing. Hence  every  year  we  have  a  Jarge  niunber  of  graduates 
entering  community  life  to  become  leaders  in  the  professions  and  in 
the  fields  of  business,  finance,  and  social  service.  It  is  this  group 
of  young  people  whom  we  must  seek  to  interest  in  health  problems. 
And  in  order  to  do  this  most  efficiently  it  is  important  that  those 
directing  the  training  and  education  of  these  boys  and  girls  should 
themselves  be  roused  to  the  value  of  health  work.  In  the  colleges 
we  can  prepare  our  future  health  workers  for  their  tasks  and,  even 
more  important  still,  we  can  create  an  intelligent  and  articulate 
public  opinion.  Much  of  the  present  curriculum  can  be  utilized 
for  this  purpose.  Almost  every  college  for  boys  and  girls  has  a 
department  of  hygiene;  a  gymnasium;  courses  in  chemistry,  biology, 
bacteriology.  But  each  department  and  course  is  to-day  inde- 
pendent of  the  others.  There  is  no  attempt  to  merge  all  this  di- 
verse information  into  one  connected  and  coherent  whole.  More- 
over, the  practical  bearings  of  the  various  scientific  studies  are 
overlooked  and  the  theoretical  knowledge  is  not  Unked  with  con- 
crete problems  of  sanitation,  hygiene,  etc. 

The  teachers  do  not  appear  to  realize  the  importance  of  training 
students  to  become  forces  in  health  work.  When  this  aspect  of  the 
teaching  problem  is  called  to  their*  attention,  however,  they  become 
interested  in  the  new  point  of  view  and  are  ready  to  correlate  their 
courses  with  this  purpose  in  mind.  I  had  occasion  a  year  ago  to 
look  into  the  question  of  the  education  of  young  women,  and  I 
found  that  while  there  was  a  good  deal  of  work  along  health  lines 
being  done  in  our  colleges,  the  courses  were  not  related  one  to  the 
other.  But  I  found,  also,  that  it  was  easy  to  interest  deans  and 
faculties  in  these  matters,  and  that  they  were  quite  ready  to  co- 
operate and  modify  the  curriculum. 

Here  is  where  the  Public  Health  Service  comes  in.  It  should 
develop  a  curriculum  outlining  courses  of  studies  based  on  the  in- 
struction now  being  given  in  the  colleges  and  make  available  to  all 
the  universities  of  the  country  an  outline  of  this  program.  These 
studies  covering  a  period  of  three  or  more  years  would  result  ulti- 
niately  in  the  crystallization  of  the  health  movement  and  the  forma- 
tion of  a  community  group  in  each  city  and  town  proficient  in  health 
problems  and  administration.  Graduates  of  our  colleges  will  then 
be  equipped  to  function  efficiently  in  any  private  or  public  capacity. 


140 

as  the  leaders  of  Red  Cross  movements,  directors  of  nursing  asso- 
ciations, and  in  the  many  other  activities  of  a  progressive,  sociid 
nature.  Public  opinion  thus  aroused  would  serve  as  an  advisory 
body  and  be  able  to  support  intelligently  the  work  of  the  health 
officer.  Moreover,  you  would  have  a  far  larger  number  of  boys 
and  girls  in  the  formative  period  of  their  lives  interested  in  com- 
munity well-being,  and  it  would  be  reasonable  to  expect  that  a  not 
inconsiderable  proportion  of  them  would  wish  to  enter  the  field  of 
public-health  work  as  a  profession.  Proper  provision  for  public- 
health  instruction  in  our  schools  and  colleges  would  thus  serve  in  a 
dual  capacity;  first,  in  increasing  public  interest  and  support  and 
second,  in  actually  increasing  the  nmnber  of  candidates  for  public- 
health  positions. 

Dr.  Robert  Wilson,  Jr.,  Medical  College  of  the  State  of  Sovih  Carolina: 
Dr.  Vaughn  has  made  the  remark  that  the  atmosphere  of  medical 
colleges  as  a  rule  is  antagonistic  to  public  health.  I  fear  that  he  is 
right.  At  any  rate,  my  observation  has  been  that  health  officers 
often  meet  opposition  instead  of  sympathy  and  cooperation  among 
the  physicians  with  whom  they  have  to  work.  Recognizing  this  in 
South  Carolina,  we  have  made  an  effort  in  our  school  to  correct  this 
situation  and  for  several  years  past  a  systematic  course  not  merely 
in  hygiene  but  in  public  health  has  been  given  by  the  State  health 
officer,  Doctor  Hayne,  as  an  essential  part  of  the  course  in  medicine. 
This  course  includes  the  problems  of  health  administration,  a  general 
consideration  of  vital  statistics,  the  legal  and  the  normal  obligations 
of  the  physician  to  the  community  as  a  custodian  of  health  and 
disseminator  of  health  knowledge.  I  believe  we-  are  beginning  to  sec 
some  results  in  the  development  of  a  truer  conception  of  his  responsi- 
bifities  by  the  practitioner  and  of  a  better  spirit  of  cooperation.  All 
of  our  schools  can  not  give  the  courses  in  public  health  which  have 
been  suggested  here  yesterday  and  to-day,  but  every  one  of  our  schools 
can  do  what  we  are  trying  to  do,  and  I  believe  it  will  be  an  effective 
means  for  aiding  health  administrators  in  carrying  out  their  work. 

Dr.  John  M.  Dodson,  University  of  Chicago  and  Rush  Medical  CoO^: 
I  wish  to  say  something  in  reference  to  the  education  of  the  medical 
student  preparing  for  general  practice.  I  believe  that  the  change  in 
the  curricula  of  the  medical  schools  to  which  Doctor  Abbott  referred 
this  morning  should  have  as  one  of  its  conspicuous  changes  a  much 
larger  emphasis  on  preventive  medicine.  While  something  can  be 
done  by  the  expansion  to  some  extent  of  the  present  courses  on 
hygiene,  bacteriology,  and  the  like,  the  real  solution  hes  in  a  change 
in  the  attitude  of  the  clinical  teachers  all  along  the  line.  I  would 
have  every  clinician  presenting  to  a  class  of  students  a  case  of  typhoid 
fever  ask  as  the  first  question:  **Why  did  this  patient  get  typhoid 
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fever?"  "Who  was  responsible?"  "How  could  it  have  been  pre- 
vented?" "What  should  the  physician  do  in  the  community  to 
avoid  this  sort  of  thing  ? "  When  a  surgeon  presents  a  case  of  infected 
wound  of  the  hand  from  an  industrial  establishment  he  should  ask : 
"  Why  did  this  man's  hand  get  infected  ? "  In  other  words,  if  our 
clinical  curriculum  is  presented  from  start  to  finish  with  a  strong 
emphasis  on  the  possibilities  of  prevention  we  shall  be  teaching  a 
g^ieration  of  medical  students  how  enormously  greater  are  the 
possibilities  of  prevention  than  the  possibilities  of  cure^  and  out  of 
that  group  there  will  be  little  difiEiculty  in  getting  a  sufficient  number 
of  men  to  take  up  that  special  phase  of  preventive  medicine — ^public 
hygiene. 

How  is  this  to  be  brought  about  ?  Only  by  addressing  the  medical 
faculties  themselves.  I  should  like  to  see  the  health  authorities 
approach  the  medical  faculties  of  about  half  a  dozen  or  a  dozen  of 
our  leading  medical  schools  and  discuss  this  important  problem  as 
a  preliminary  to  the  reconstruction  of  their  curricula,  which  is  just 
now  impending. 

Vn.  CONCLUDING  ADDRESSES. 

THE  UNIYERSmr  OF  THE  FUTURE— A  BECBUmNG  AND  TRAINING  CENTER  FOR  THE 

PUBLIC-HEALTH  PROFESSIONS. 

Dr.  Rat  Ltman  Wilbur,  President  Letand  Stanford  Junior  Univertitf. 

When  I  came  on  to  this  conference  with  rather  minute  instructions 
given  me  by  my  friend  the  Surgeon  General,  I  had  a  fairly  good  idea 
of  what  I  wanted  to  say.  But  I  have  sat  here  and  heard  most  of  my 
ideas  presented  by  others  until  I  feel  very  much  as  I  used  to  feel  on 
Sunday  when  we  had  chicken  for  dinner.  I  was  the  small  boy  in  the 
family.  I  saw  the  drumsticks  cut  off,  the  pieces  of  breast  go,  and 
finally,  when  it  came  my  turn  there  was  nothing  left  but  the  neck. 
To-day  I  have  the  neck,  as  far  as  the  discussion  of  this  problem  is 
concerned. 

But,  while  there  is  in  the  neck  a  good  deal  of  bone,  gristle,  and  a 
little  muscle,  there  is  in  it  the  spinal  cord.  This  applies  to  the  uni- 
versity. The  university  contains  plenty  of  gristle,  but  it  also  fur- 
nishes the  spinal  cord,  for  through  it  certainly  pass  a  large  number  of 
people  who  get  to  the  top  and  they  control  the  body.  That  is  what 
we  are  really  driving  at  in  this  problem  to-day— how  may  we  reach 
the  people  so  that  they  will  be  responsive  to  the  great  new  information 
which  has  come  to  us. 

Most  of  us  were  really  raised  in  the  patent  medicine  age.  I  got  my 
early  information  in  hygiene  from  the  Sunday  supplement  and  that 
kind  of  thing.  I  know  about  what  the  mental  states  of  a  large  pro- 
portion of  our  population  are  in  regard  to  health.     We  do  a  good  deal 
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to  bring  about  this  condition  with  our  university  courses.  We  put 
so  much  of  the  past  and  of  the  antique  before  our  students  that  they 
often  do  not  have  time  for  up-to-date  matters — ^matters  of  real 
importance.  Perhaps  this  has  a  certain  advantage.  There  is  cer- 
tainly no  great  hurry  in  the  college  course  of  to-day.  You  can  take 
all  the  time  you  like.  Last  summer,  driving  through  one  of  the  Cali- 
fornia valleys^  I  passed  a  man  walking  along  a  lonely  road  carrying 
a  rather  worn  and  dilapidated  looking  pack.  I  stopped  my  auto- 
mobile and  said,  *' Wouldn't  you  like  to  ride?"  "No,  thank'ee,"  he 
said,  ''  I  ain't  in  no  hurry — ^I  ain't  going  nowhere."  So  every  once 
in  a  while  I  get  this  impression  from  some  college  course — ^they  are 
carrying  an  old  bundle  and  they  are  in  no  hurry  because  they  are  not 
going  anywhere. 

Take  the  poor  boy  or  girl  who  has  to  go  to  one  of  our  old-established 
universities.  Most  of  the  things  they  get  are  not  concerned  with  such 
vital  and  modem  things  as  public  health.  There  is  a  good  deal  more 
talk  about  the  War  of  the  Roses  than  there  is  about  spontaneous 
generation  or  chlorophyll  or  any  of  the  other  things  which  concern 
us  a  great  deal.  The  ordinary  student  is  peculiarly  unfitted  for  grasp- 
ing public-health  problems.  I  think  the  university  with  which  I  am 
connected  is  one  of  the  few  which  require  a  course  in  biology  of  all 
students.  And  yet  how  can  you  say  any  man  is  educated  who  doesn't 
know  biology  ?  If  you  have  no  imderstanding  of  life  itself,  are  you 
educated  for  life  ?  If  we  are  going  to  go  forward  out  of  the  patent 
medicine  stage,  if  we  are  to  get  away  from  the  large  group  which  we 
have  in  every  community  of  those  who  say  there  is  no  such  thing  as 
disease,  and  so  on,  we  must  get  the  scientific  facts  into  the  minds  of 
the  people.  The  world  is  reached  by  facts  now  more  than  by  opinions, 
and  the  imiversity  is  a  testing  place  for  new  thoughts  and  new  facts. 
Facts  must  guide  our  lives  if  we  are  to  get  anywhere. 

I  have  this  feeling.  We  have  now,  with  the  child-health  programs 
carried  on  by  various  organizations,  started  to  develop  a  clientele  so 
that  20  years  from  now  there  will  be  something  really  going  on  in 
public  health.  At  any  rate,  there  will  not  be  a  few  of  us  who  know 
and  a  great  gap  between  us  and  the  rest.  There  will  be  a  lot  of 
grown-ups  from  those  children  who  understand  the  facts.  We  are 
going  to  get  the  same  results  that  this  country  got  from  the  long,  slow 
process  of  education  on  the  damaging  effects  of  alcohol.  Now,  one 
way  or  another  we  gather  together  in  the  universities  a  large  per- 
centage of  the  best  minds — ^boys  and  girls.  We  need  not  be  con- 
ceited about  it,  but  there  is  a  fair  chance  that  we  get  more  leaders  for 
the  future  than  we  get  anywhere  else.  If  we  can  give  them  a  worth- 
while education,  if  we  can  give  them  an  appreciation  of  facts  versus 
opinions,  then  I  think  we  are  going  to  perform  a  very  great  function. 
But  the  trouble  with  much  of  our  education  is  that  it  does  not  live. 
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We  must  visualize  and  dramatize  public  health  if  we  are  going  to 
make  it  effective. 

I  look  on  the  university  as  the  place  where  we  try  to  get  the  most 
brains  of  worthwhileness  together.  And  we  must  begin  more  than 
we  ever  have  before  to  bring  those  brains  in  immediate  contact  with 
the  people  outside\  We  must  get  professors  who  can  make  more 
outside  of  the  university  than  they  can  inside  as  professorsL  but  who 
choose  the  academic  life.  We  must  conceive  our  education  from 
an  entirely  new  angle;  think  of  it  not  in  the  terms  of  to-day,  but  with 
the  idea  that  we  are  trying  to  get  people  ready  for  20  years  from 
to-day.  We  can  not  do  that  by  teaching  things  that  w^ere  already 
40  years  old  in  1880.  We  have  got  to  keep  education  up  to  date. 
There  isn't  anything  in  the  world  so  up  to  date  as  medicine,  public 
health,  and  biology. 

My  suggestion,  therefore,  is  that  we  try  to  get  all  of  our  univer- 
sities and  colleges  to  study  the  problem  just  as  we  must  now  study 
and  revamp  the  medical  curricula.  They  must  realize  that  a  cul- 
tured man  does  not  necessarily  mean  a  man  who  is  familiar  with 
dead  languages.  Yet  the  entrance  examinations  for  many  colleges 
and  universities  usually  demand  this.  I  think  a  man  can  get  just 
as  satisfactory  culture  from  scientific  studies  if  this  work  is  thoroughly 
given.  We  must  by  strategy  get  into  the  college  and  into  the  uni- 
versity curriculum  more  of  the  real  things  of  life.  We  must  give 
students  a  biological  conception  of  life,  and  when  we  do  that  with  a 
certain  limited  number  we  have  accomplished  much.  I  suggest  that 
you  start  in"on  the  university  presidents.  They  are  a  susceptible  lot. 
I  am  satisfied  that  if  you  can  try  as  public-health  workers  interested 
in  this  problem  to  get  your  subject  with  its  many  fimdamental 
branches  into  the  college  curricidum,  and  at  the  same  time  go  on 
with  yoiir  efforts  in  the  primary  schools,  you  will  be  able  in  20  years 
froBDi  now  to  present  achievements  in  public  health  in  this  country 
of  which  we  now  do  not  even  dream. 

PUBUC  HEALTH  AND  THE  FUTURE  COMMONWEALTH. 

Dr.  Lewbllyb  F.  Barkxr,  John*  Hopkint  Univenitp. 

Participants  in  this  congress  are  deliberately  and  courageously 
tiiming  their  faces  toward  the  future;  they  are  attempting  to  attain 
a  knowledge  of  coming  things;  and  they  are  seeking  the  best  means 
of  making  provision  for  approaching  needs.  The  speakers  have 
emphasized  anticipation  rather  than  retrospection.  As  the  confer- 
ence draws  toward  its  close,  all  must  feel  that  the  concentrated  beam 
of  light  that  has  been  directed  forward  has  given  a  view  of  possi- 
bilities and  of  probabilities  that  is  encouraging  and  inciting  to  effort. 

Science  and  art  would  make  but  sorry  progress  if  their  devotees 
failed  to  infer  the  future.     Discoveries  nowadays   are  but  rarely 
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made  by  accident.  On  the  contrary,  they  depend  upon  prearranged 
plans,  upon  clear  definition  of  problems,  upon  ideas  that  have  their 
origin  in  brooding  over  facts  that  have  been  collected,  analyzed, 
arranged,  and  compared,  and  upon  reasoning  out  the  consequences 
of  such  ideas  and  testing  them  for  their  validity.  Thus,  and  thus 
only  can  conclusions  be  arrived  at  that  justify  confident  forecasts. 

Prophecy  to-day  is  a  wholly  different  thing  from  what  it  was  before 
the  advent  of  the  scientific  method.  Applying  this  method  the 
chemist  foretells  the  discovery  of  unknown  elements  and  knows 
beforehand  the  qualities  they  must  possess;  the  physicist  gains 
glimpses  of  energy  manifestations  long  before  the  technical  pro- 
cedures for  demonstrating  them  have  been  devised;  and  the  biolc^ist 
can,  by  induction,  mentally  construct  genotypes  and  phonotypes 
that  have  never  yet  existed  but  are  none  the  less  definitely  realizable. 
Obviously  public-health  workers,  also,  should,  by  utilizing  the 
scientific  method,  participate  in  prediction,  estimate  future  needs, 
and  visualize  methods  of  meeting  those  needs. 

We  live  in  a  rapidly  changing  world.  The  future  of  public  health 
will  differ,  doubtless,  markedly  from  the  past.  Knowledge  of  the 
past  is,  of  course,  necessary  for  the  understanding  of  the  presoit 
and  is  a  helpful  guide  for  conjecturing  what  is  before  us.  Public- 
health  workers  are  not  likely  to  be  unduly  influenced  by  the  view 
of  that  great  industrialist  who,  it  is  alleged,  declared  thaf  history 
is  bunk.''  On  the  contrary,  they  believe  that  what  is  coming  must 
evolve  by  a  natural  process  out  of  what  has  gone  before.  As  the 
conditions  of  this  evolution  are  learned  and  as  the  causes  that  are 
operative  are  recognized,  forecasts  of  its  general  trend  will  become 
increasingly  reliable. 

Many  in  attendance  at  this  conference  believe  that  they  can  dis- 
cern certain  settled  directions  of  advance,  certain  inevitable  lines 
along  which  public-health  work  in  the  future  must  move.  They 
are  of  the  opinion  that  within  a  comparatively  short  time  public- 
health  activities  will  far  exceed  those  of  to-dav,  both  in  intensity 
and  range.  They  feel  sure  that  in  this  country,  at  least,  the  envi- 
ronment will  speedily  be  made  more  wholesome,  that  the  mass  of 
the  people  will  be  led  up  the  scale  of  personal  hygiene  and  efficiency, 
and  that  possibly  also  the  germ  plasm  of  Americans  may  be  grad- 
ually improved.  In  a  general  way,  then,  the  main  tasks  of  public- 
health  workers  for  the  future  can  be  foreseen  and  certain  of  the  results 
obtainable  can  be  confidently  predicted. 

Public-health  work  should  have  as  its  ideal  the  provision  through 
collective  action  (1)  of  conditions  that  will  insure  the  birth  of  chil- 
dren with  those  inherited  potentialities  of  physical  and  mental 
growth  that  are  suitable  for  each  successive  stage  of  national  and 
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international  development,  and  (2)  of  conditions  that  will  promote 
the  growth,  the  longevity,  the  physical  and  mental  efficiency,  and 
the  social  serviceableness  of  those  that  are  bom. 

Private  practitioners  of  medicine  are  most  useful  in  the  diagnosis 
and  treatment  of  disease  in  single  persons  and  in  the  advising  of 
individuals  and  families  regarding  disease  prevention  and  health 
promotion,  but  it  has  long  since  been  learned  that  they  are  wholly 
unequal  to  the  performance  of  the  tasks  imposed  by  the  ideal  to 
which  I  have  referred.  The  size  and  the  ever-increasing  variety  of 
these  tasks  necessitate  the  organization  and  maintenance  of  public- 
health  services  (local,  State,  national,  and  international)  for  the  carry- 
ing on  of  the  work.  Hitherto,  such  public-health  services  have 
occupied  themselves  chiefly  with  (a)  the  provision  of  a  more  whole- 
some physical  environment  (*' sanitation '0  and  (6)  the  education  of 
the  people  in  the  principles  and  methods  of  wholesome  living  ("  per- 
sonal hygiene").  It  is  only  relatively  recently  that  the  public- 
health  services  have  entered  the  fields  of  diagnostic  and  curative 
medicine  (left  formerly  entirely  to  private  practice) ;  but  experience 
with  public  medical  and  nursing  services  for  maternal  and  child  wel- 
fare; for  the  health  of  school  children;  for*the  early  recognition  and 
prompt  treatment  of  certain  infectious  diseases,  especially  tubercu- 
losis, gonorrhea,  and  syphilis;  for  the  diagnosis,  treatment,  and 
custodial  care  of  the  insane,  the  feeble-minded,  and  the  delinquent 
classes;  and  for  the  adequate  care  of  the  health  of  the  population  of 
those  rural  districts  in  which  private  physicians  and  nurses  are  una- 
vailable would  iridicate  that  public-health  workers  will  from  now  on 
become  even  more  active  in  diagnostic  and  curative  domains. 

Again,  the  growing  conviction  that  the  maintenance  of  physical 
and  mental  health  of  individuals  is  definitely  related  to  the  indus- 
trial, the  social,  and  the  economic  conditions  in  which  they  find 
themselves  would  make  it  seem  likely,  too,  that  in  the  near  future 
the  public-health  service  will  be  compelled  to  play  a  r6le  in  the  in- 
vention and  application  of  contrivances  that  will  insure  for  every 
person  in  the  Commonwealth  standards  of  living  that  are  not  in- 
compatible with  the  preservation  of  health  or  the  maintenance  of  an 
abounding  vitality.  The  problems  that  here  confront  the  public- 
health  investigator  are  not  easy  of  solution.  A  vast  amount  of  re- 
search will  be  required  before  the  principles  can  be  discovered  and 
before  the  social  and  political  apparatus  can  be  devised  that  will 
dissipate  the  difficulties. 

The  eugenic  problem,  perhaps  the  most  difficult  and  perplexing  of 
all,  has,  as  yet,  been  scarcely  touched  by  public-health  worker:^. 
Sanitary  science,  bacteriology,  epidemiology,  personal  hygiene,  medi- 
cine and  surgery,  modern  nursing,  and  social  service  are  improving 
the   environment,   preventing  disease  or  recognizing  it  early  and 
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arresting  it,  prolonging  life  and  ameliorating  the  conditions  of  life 
of  individuals;  but  what  are  they  doing  to  the  race?  May  they  not 
be  causing  racial  deterioration  through  survival  of  persons  who 
transmit  inferior  germ  plasm  ?  As  environmental  improvement  keeps 
alive  the  biologically  "less  fit,"  should  we  not  see  to  it  that  arrange- 
ments be  made  for  the  encouragement  of  parenthood  by  the  "more 
fit,"  for  the  discouragement  of  parenthood  by  the  "less  fit,"  and  for 
the  prohibition  of  parenthood  by  the  "notoriously  unfit?"  OthOT- 
wise  will  not  the  inborn  capacities  of  man  undergo  progressive  de- 
crease and  contribute  to  racial  extinction?  If  biologists  are  ri^t 
about  heredity,  should  we  refuse  to  face  the  facts?  Ought  we  not 
rather  resolutely  to  face  them,  cooperating  with  nature  as  we  gain 
knowledge  of  her  laws  ?  These  are  some  of  the  queries  that  biolo- 
gists, and  especially  eugenists,  are  propounding.  For  these  inteno- 
gators,  eugenics  would  seem  to  be  even  more  important  than  euthenics 
or  environmental  improvement  for  consideration  by  public-health 
workers  in  the  future  Commonwealth. 

If  the  facts  that  we  now  possess  concerning  environmental  influ- 
ences on  the  one  hand  and  heredity  on  the  other  could  be  systemati- 
cally applied  by  public-health  workers  there  would  result  an  enor- 
mous push  upward  both  in  the  health  of  individuals  and  in  germ- 
plasm  betterment.  And,  of  course,  the  main  duty  of  public-health 
administrators  at  a  given  time  ia  to  apply  systematically  for  the  pro- 
motion of  health  the  knowledge  that  then  actually  exists.  Legal 
enactments  have  their  place  in  public-health  work  and  police  power 
must  be  exercised  for  maintaining  the  order  that  is  conducive  to 
public  health;  but  these  measures  are  far  less  important  than  others 
that  are  available,  particularly  the  extension  of  educational  policies, 
the  improvement  of  social  customs,  the  promulgation  of  better 
ethical  standards,  and  the  encouragement  of  various  forms  of  art  by 
which  ideals  of  physical  and  moral  beauty  are  determined,  for  these 
ideals  are  of  great  importance  in  influencing  men  and  women  in  mate 
selection. 

The  facts  should  be  told  to  the  people  in  t^  way  that  will  be  under- 
stood by  them  and  by  persons  who  can  convince  them.  For  the 
masses  heredity  and  environment  are  still  wrapped  in  mystery. 
Public-health  workers  should  be  intermediaries  between  the  scientist 
and  the  common  man.  Matters  hidden  from  him  or  misimderstood 
by  him  should  be  brought  to  light  and  carefully  explained  to  him. 
Germ  plasms,  fertilization,  gestation,  infancy,  growth,  puberty,  adol- 
escence, maturity,  sex  mating,  parenthood,  economic  security,  intel- 
lectual and  emotional  satisfaction,  senility,  disease,  and  death  are 
among  the  subjects  that  require  elucidation.  The  teachings  of  sci- 
ence must  be  especially  prepared  if  they  are  to  tempt  the  appetite 
and  provide  nourishment  for  the  conunon  man. 
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An  efficient  public-health  service  would  go  far  toward  supplying 
the  information  and  compelling  the  convictions  that  would  protect 
our  people  from  health  fads  and  fancies  and  from  quacks  and  charla- 
tans. If  the  average  man  and  woman  knew  the  facts  about  rheuma- 
tism, they  would  not  waste  much  money  on  liniments;  if  they  were 
trained  in  health  habits  they  would  refuse  to  swallow  sawdust  to  over- 
come constipation;  and  they  would  get  along  without  yeast  cakes  if 
they  knew  the  sources  of  vitamins.  It  is  partly  the  ignorance  and 
credulity  of  the  layman,  partly  the  apathy  and  negligence  of  the 
medical  profession,  and  partly  the  cupidity  of  the  exploiter  that 
account  for  the  prevalence  of  the  healing  cults,  the  ^'pathies,''  and  the 
nostrum  mongers.  Their  reputed  successes,  like  many  of  those  of 
the  regular  practitioner  of  medicine,  depend  partly  upon  su^estion, 
partly  upon  the  self-limiting  nature  of  many  diseases.  Their  failures 
and  the  positive  injuries  for  which  they  are  responsible  are  but  little 
advertised.  The  public  should  know  the  facts;  then  only  those  who 
are  incurably  gullible  need  longer  be  duped. 

In  planning  their  work  in  the  future  Commonwealth,  public-health 
workers  will  require  periodically  to  revise  their  euthenic  and  eugenic 
aims  in  the  light  of  extending  knowledge.  At  each  revision  the  pro- 
gram should  be  considered  from  two  points  of  view — the  individual 
and  the  racial. 

In  discussing  desirable  euthenic  goals,  for  example,  at  present  it 
would  be  well  to  keep  in  mind  that  a  mere  increase  of  the  longevity 
of  a  person  would  scarcely  be  worth  while  if  to  attain  it  his  life  was 
made  almost  intolerable  to  hun.  May  there  not  be  a  lack  of  sense  of 
measure  in  some  of  our  present-day  health  crusades  t  If  life  were  to 
be  very  rigorously  regulated — censored,  sterilized,  antisepticized, 
dealcoholized,  and  asexualized;  if  we  were  to  be  made  afraid  of  life 
itself  in  order  to  live  joylessly  a  little  while  longer — would  the  end 
gained  justify  the  means?  Americans  have  been  called  the  '^ people 
of  action";  but  is  action  always  preceded  by  sufficient  thought  and 
investigation}  Are  we  not  sometimes  guilty  of  an  almost  reckless 
experimentation  in  environmental  change  t 

Again,  in  discussing  desirable  eugenic  goals — and  I  may  say  that 
I  am  exceedingly  skeptical  of  the  possibiUty  of  any  extensive  prac- 
tical eugenic  program  until  knowledge  has  been  further  increased  and 
diffused — ^it  would  be  well  to  keep  in  mind  the  difficulty  in  arriving 
at  decisions  as  to  who  are  '^fit,''  'who  are  ''fitter,'*  and  who  are 
''fittest''  to  survive,  even  though  we  arrived  at  a  general  agreement 
that  certain  groups  are  ''manifestly  unfit"  and  should  be  denied  the 
privilege  of  parenthood.  Is  it  not  desirable  as  yet,  at  any  rate,  to 
have  many  different  races  of  man  in  the  world  and  many  varieties 
and  degrees  of  inborn  capacities  in  the  individuals  of  a  single  race? 
Instead  of  attempting  to  breed  people  who  are  nearly  alike,  no  matter 
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how  superior  the  type,  might  it  not  be  wiser  to  encourage  variation 
and  to  attempt  to  preserve  as  many  worthy  and  pleasing  varieties 
as  possible,  adapting  the  circumstances  to  them  when  necessary 
rather  than  forcing  them  into  an  unfavorable  miUeu  ?  Think  how  far 
physics,  chemistry,  and  mechanics  would  have  to  advance  brfoie 
machines  could  be  devised  that  would  take  the  place  of  the  working 
men  and  women  now  engaged  in  various  '^  inferior"  occupations. 
As  knowledge  grows  and  as  social  hfe  becomes  ever  more  complex, 
we  shall  need  a  greater  variety  of  special  aptitudes  than  ever  before. 
There  will  be  more  rather  than  fewer  kinds  of  services  necessary  in 
our  social  life,  and  it  will  be  the  task  of  vocational  education  to  dis- 
cover the  particular  kind  of  specialization  to  which  each  individual  is 
most  suited  and  to  arrange  for  his  proper  articulation  in  the  social 
machinery. 

What  public  health  will  need  more  than  anything  else,  however, 
is  a  steady  increase  of  knowledge  and  persistent  betterment  of  tech- 
nique through  scientific  research.  The  only  way  to  cooperate  with 
nature  is  to  discover  natural  laws  and  bring  our  activities  into  con- 
forauty  with  those  laws.  Nature  is  inexorable  in  the  infliction  of 
penalties.  Ignorance  is,  for  her,  not  an  extenuating  circimistance. 
You  may  not  know  that  it  is  dangerous  to  take  whisky  before  break- 
fast, but  if  you  take  it  long  enough  and  strong  enough  your  hver 
will  become  hardened.  Many  an  arthritis  has  developed  from  tooth 
infection  about  which  the  patient  knew  nothing  until  the  X-ray 
revealed  it.  BUssfuUy  disregardful  as  one  may  be  of  the  quahties 
of  the  chromosomes  of  his  own  germ  cells  and  those  of  his  spouse,  his 
offspring  will  inherit  certain  traits  that  are  inevitably  and  mathe- 
matically distributed.  Public-health  services  must  arrange  then  boUi 
for  the  increase  of  knowledge  useful  for  its  purposes  and  for  the 
training  of  the  personnel  to  apply  that  knowledge. 

Universities,  Government  laboratories,  research  institutes,  and 
schools  of  sanitation  and  hygiene  will  be  more  and  more  called  upon 
for  facts  that  will  promote  work  in  public  health  and  for  trained 
men  and  women  to  make  use  of  the  facts.  It  is  certain,  I  think,  that 
this  conference  will  later  on  be  found  to  have  done  much  to  increase 
the  interest  in  public-health  functions,  to  stimulate  the  investiga- 
tion of  public-health  problems,  and  to  enlarge  materially  the  number 
of  men  and  women  desirous  of  engaging  in  public-health  w<Nrk. 

RECAPITULATION. 

Dr.  Damd  L.  Kdsall,  Dean,  Medknl  School  and  School  ef  PubUc  HeaUh,  Barmrd  Unt9enlt§, 

I  think  in  being  given  the  title,  so  to  speak,  of  recapitidator  I  have 
had  imposed  upon  me  the  discussion  of  all  previous  papers.  With 
your  permission,  Mr.  Chairman,  since  the  Surgeon  General  has 
asked  me  to  act  as  chairman  of  a  committee  on  recommendations, 
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I. will  to  some  degree  make  reference  to  the  discussions  of  that  com- 
mittee,  and  in  order  to  save  the  time  of  the  conference  will  make  some 
recommendations  from  the  committee  at  the  end  of  these  remarks. 

In  the  discussion  of  the  question  of  the  education  of  public-health 
workers  to  those  of  us  who  are  interested  in  university  matters  the 
most  important  elements  are,  of  course,  in  the  first  place,  how  to 
secure  the  right  kind  of  student  and,  in  the  second  place,  how  to 
educate  him.  I  was  very  much  impressed  with  what  Doctor  Jordan 
found  in  the  replies  of  medical  students  to  his  letter.  These  repUes 
emphasized  strongly  what  we  all  knew;  i.  e.,  that  a  large  propor- 
tion of  medical  students  have  no  idea  what  a  public-health  career 
means.  The  essence  of  the  difficulty  Ues,  I  think,  in  what  Doctor 
Dodson  said;  that  is,  medical-school  teachers  generally  take  very 
little  interest  in  public  health.  I  suppose  it  is  true  in  most  Imes  of 
work  that  teachers  are  often  more  conservative  as  to.  any  changes  in 
their  subject  than  anyone  else.  Teachers  of  medicine  were  mostly 
trained  in  medicine  when  the  preventive  aspects  of  medicine  wer^  of 
little  importance.  I  do  not  believe  that  we  shall  get  much  change 
in  the  attitude  of  the  medical  student  until  we  can  change  the  atti- 
tude of  the  medical  faculties.  We  need  not  simply  so  many  more 
hours  assigned  to  hygiene,  but  what  Doctor  Dodson  mentioned — 
that  every  individual  with  important  teaching  to  do  shall  feel  that 
his  work  is  quite  as  important  in  relation  to  the  preventive  as  to  the 
curative  aspects. 

I  would  take  issue  somewhat  with  my  colleague.  Doctor  Whipple, 
in  one  thing  he  said  this  morning,  that  the  atmosphere  of  the  medical 
school  is  properly  different  than  that  of  the  school  of  public  health. 
Being  in  a  medical  school,  whereas  he  is  not,  I  may  fairly  take  issue 
in  that  and  say  that  their  atmosphere  should  not  be  different.  The 
medical  school  shoulcl  appreciate  that  individual  medicine  is  at 
present  sunply  the  most  important  arm  of  public  health  but  not  the 
whole  structure.  There  must  be  an  atmosphere  of  public  health 
throughout  the  medical  school  as  well  as  of  individual  health.  It 
can  be  done  I  am  siure. 

One  thing  of  interest  in  this  relation  has  occurred  with  us  this  year. 
We  have  quite  a  remarkable  group  of  physiologists  who  have  ar- 
ranged an  advanced  elective  course  for  medical  students  which  is 
fitted  in  its  major  parts  for  the  public-health  students  at  the  same 
time — a  course  of  lectures  and  demonstrations  and  reading.  Here 
is  a  group  of  at  least  six  professors  of  physiology  who  will  in  future 
be  necessajrily  interested  in  the  public  health  as  well  as  in  the  medical 
aspect  of  their  subject.  I  think  by  such  means  we  shall  gradually 
get  the  interest  of  the  medical  faculty.  I  think  we  shall  not  find 
oilr  students  answering  wisely  questions  such  as  Doctor  Jordan  asked 
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until  our  medical  faculties  can  answer  them.  But,  go  back  to  what 
President  Wilbur  said — I  had  the  same  thing  in  mind — one  maio 
fault  lies  in  this:  Medicine  itself  and  public  health  have  changed 
wholly  as  professions  in  the  last  few  years  but  our  methods  of  teach- 
ing have  not  changed  in  their  objectives  in  proportionate  degree. 
We  really  are  appealing,  I  think,  almost  solely  to  the  same  group  of 
men  that  w^  appealed  to  a  generation  ago,  to  men  of  the  same  inter- 
ests, the  same  tendencies  in  life.  When  young  men  in  college  are 
preparing  to  choose  their  careers  they  do  not  know  the  oppor- 
tunities in  medicine  or  public  health.  The  variety  and  kinds  of 
qualifications  and  tastes  needed  were  never  so  great  as  at  the  present 
time.  And  particularly  I  think  this  ignorance  of  the  variety  of 
opportunity  is  true  of  college  teachers.  A  lai^e  proportion  of  the 
students  have  their  decisions  as  to  careers  determined,  or  influenced 
at  least,  by  advice  that  they  secure  from  persons  in  the  college 
faculty,  who  particularly  appeal  to  them  as  persons  who  can  advise 
wisely.  I  am  quite  sure  from  talking  with  a  great  many  of  them  that 
the  college  professor  and  instructor  who  guides  these  meji  in  the 
choice  of  their  career  usually  does  not  himself  know  anything  of 
these  diverse  possibilities  that  exist  in  medicine  and  in  public  health. 
I  think  we  have  to  educate  them.  We  shall  perhaps  make  more 
rapid  progress  in  educating  the  men  in  the  general  faculty  of  the 
universities,  for  they  are  more  flexible  than  the  medical  faculty  in 
that  they  admit  that  they  know  less  about  it. 

We  have  gradually  got  into  very  close  contact  with  our  department 
of  physics,  which  formerly  was  not  at  all  closely  related  to  medicine. 
Two  men  are  conjoint  members  of  the  physics  department  and  of 
the  medical  school  organization,  though  primarily  physicists.  Seveial 
other  members  of  the  physics  department  have  said  to  me  they 
thought  they  could  often  wisely  advise  men  now  to  go  into  medicine 
and  public  health  to  make  fine  use  of  training  in  pure  physics  and 
as  a  field  of  advance  of  physics  as  a  pure  science.  Our  imiversity 
department  of  chemistry,  which  has  a  large  group  of  important  men 
in  it,  has  grown  much  interested  in  medical  problems.  One  of  tliem 
in  particular  is  deeply  interested  in  the  problems  of  industrial 
medicine. 

I  believe  this  must  be  a  gradual  growth,  but  it  is  in  this  way  that 
we  shall  influence  students  as  to  what  medicine  and  public  health 
offer.  In  other  words,  we  need  to  get  into  medicine  and  public 
health  nowadays  men  who  will  go  into  the  problem  not  only  from  the 
humane  standpoint — as  is  made  very  obvious  from  the  discussion 
here — but  from  their  interest  in  government,  in  administration,  hi 
social  and  economic  science,  and  in  the  fundamental  pure  sciences. 
I  think  that  by  concerted  effort  we  can  change  the  sources  of  supply 
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and  get  a  very  superior  supply  gradually.     I  do  not  think  a  superior 
supply  can  be  rapidly  secured  by  any  means. 

With  regard  to  other  problems,  such  as  the  question  of  remunera* 
tion,  security,  tenure  of  office,  and  things  of  that  kind,  these  can  only 
be  orercome  by  patient,  systematic  effort  and  public-health  educa- 
tion, as  is  obvious  to  all. 

There  are  two  things  as  regards  the  course  of  education  that  have 
been  mentioned  that  we  should  insist  upon  because  of  the  experience 
that  medicine  has  had  which  is  so  obvious  and  so  unfortunate, 
listening  to  all  of  the  discussion  yesterday  and  to-day,  I  believe  that 
if  we  would  teach  all  that  we  have  heard  advised  it  would  require  a 
course  of  10  years.  Obviously  not  all  these  things  can  be  taught. 
Medicine  has  suffered  seriously  from  having  the  course  terribly 
crowded.  The  effect  has  been  bad  on  the  student,  and  he  has  par- 
ticularly lost  his  individual  initiative.  This  lack  of  initiative  on  the 
part  of  the  student  is  due  to  the  fact  that  we  have  taken  all  the 
initiative  away  from  him  by  settling  his  program  too  much  by  too 
schematic  a  course. 

In  the  medical  school  I  am  connected  with  we  recently  have  felt 
it  necessary  to  do  a  major  sui^cal  operation  and  cut  out  between  25 
and  30  per  cent  of  the  work  we  have  crowded  in,  in  order  to  give  the 
student  more  time  as  an  individual  thinker.  We  must  avoid  crowded 
conditions  in  teaching  public  health. 

As  to  the  other  thing — and  this  is  among  the  recommendations  of 
the  committee — we  must  keep  close  together  the  discussion  of  med- 
ical education  and  the  discussion  of  the  educational  problems  in 
which  this  conference  is  interested.  That  is  to  say,  the  committee 
makes  a  recommendation  that  there  be  efforts  made  to  have  public- 
health  education  included  as  a  part  of  the  usual  midwint^  confer- 
ence in  CShicago,  with  the  deliberate  purpose  of  bringing  into  contact 
public-health  education  and  medical  education,  so  that  each  may 
influence  the  other  and  both  develop  together.  It  would  be  unfortu- 
nate were  a  continued  discussion  of  public-health  education  to  develop 
separate  from  a  discussion  of  medical  education.  The  two  must 
develop  together. 

One  other  thing  to  be  emphasized  in  any  such  discussion  is  that 
we  ought  to  avoid  the  danger  which  we  ran  into  in  medical  education 
of  being  overregulated  by  interested  organizations.  Medicine  had  to 
clean  its  Augean  stables  and  it  did  it  by  putting  regulations  around 
everyone,  good  and  bad.  Gradually  it  became  evident  to  the  per- 
sons regulating  it  that  this  was  dangerous.  It  has  been  a  constant 
burden  on  those  making  excellent  efforts.  Very  radical  changes  per- 
mitting of  real  elasticity  are,  therefore,  being  made  in  the  program 
outlined  for  the  curriculimi  at  the  Conference  on  Medical  Education . 
£ach  medical  school  will  have  opportunity  to  have  more  individual- 
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istic  development.  Don't  let  us  standardize  public-health  education. 
Let  us  try  to  avoid  regulating  schools  that  are  teaching  public  health 
80  that  they  tend  to  become  stereotyped.  In  diflFerent  parts  of  the 
country  certain  different  types  of  things  will  have  to  be  taught;  dif- 
ferent types  of  men  will  have  to  be  developed  in  different  places. 
To  cripple  an  infant  development  of  this  kind  before  it  has  had  time 
to  grow  would  be  a  mistake.  We  can  avoid  being  obliged  to  destroy 
things  subsequently  if  we  don't  have  too  much  regulation  of  the 
training  of  public-health  officers. 

In  the  discussion  that  came  up  in  regard  to  the  practical  training 
of  public-health  officers  a  number  of  valuable  suggestions  were 
made.  There  are  some  other  details  I  would  mention.  We  have 
arranged  a  program  so  that  students  may  take  certain  carefully 
arranged  courses,  of  short  duration,  in  industrial  medicine,  in  child 
hygiene,  in  tropical  medicine,  or  in  university  health  organization 
with  the  idea  that  these  will  give  them  a  distinct  general  knowledge 
of  practical  methods  in  public  health.  Our  university  health  organi- 
zation is,  for  example,  in  the  hands  of  Dr.  Roger  Lee,  really  a  com- 
munity health  organization.  It  can  be  used  as  a  very  striking  dem- 
onstration of  the  results  that  can  be  accomplished  by  public-healtJn 
work  where  you  can  work  out  a  more  or  less  ideal  plan.  Such  a  thing 
can  be  done  in  many  universities.  This  is  not  teaching  students 
what  they  have  to  meet  in  the  field,  but  it  will  teach  them  certain 
important  methods  they  can  apply  in  the  field. 

I  am  quite  sure  some  of  the  contacts  we  have  made  in  industry 
offer  an  extraordinary  opportunity  to  see  how  to  handlie  a  small 
community  and,  as  Doctor  Geier  says,  it  gives  an  opportunity  to 
study  the  human  element,  which  is  of  very  great  importance,  lliese 
matters  are  specialized  types  of  training,  but  some  knowledge  of  them 
can  be  made  of  great  general  value  in  the  coiu^se.  The  individual's 
practical  experience  in  a  larger  way  ought  to  be  more  prolonged  and 
ought  to  come  after  he  has  had  his  general  training. 

This  conference  was  called  to  discuss  both  education  in  puUifi 
health  and  the  future  of  sanitarians.  I  do  i^ot  need  to  dwell  upon 
the  great  variety  of  contacts  that  public  health  must  make  in  order 
to  have  the  greatest  amount  of  influence.  The  next  to  the  doctor, 
his  ally,  is  the  nurse.  There  are  others,  such  as  the  welfare  worker, 
the  teacher,  and  the  press  which  are  well  recognized.  One  of  the 
most  important  aspects  of  public  health  which  has  been  repeatedly 
mentioned  here  is  the  economic  side.  We  must  have  much  exact 
knowledge  of  the  economics  of  health  such  as  the  economist  would 
accept,  knowledge  on  which  he  can  base  actual  recommendations  for 
a  course  of  action.  We  need  to  make  very  continued  and  patieni 
studies  in  cooperation  with  expert  economists.  Scientific  economic 
studies  are  of  the  utmost  importance  in  convincing  legislators^  l^agt 
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philanthropiste,  and  persons  of  that  kind  as  to  the  needs  for  money, 
not  based  upon  ideals  but  upon  actual  practical  facte.  Economic 
facts  relating  to  health  must  for  the  most  part  be  brought  out  by 
future  painstaking  research.  Most  of  the  talk  about  the  economic 
importance  of  health,  while  probably  largely  true,  has  been  too  loose 
and  ill-Kiefined  to  be  convincing. 

We  need  to  get  into  contact  with  other  professions.  Dr.  Haven 
Emerson's  brother  at  the  Institute  of  Technology  in  Cambridge  tells 
me  that  he  makes  his  students  know  the  elements  of  health  in  rela- 
tion to  architecture.  If  the  health  factor  in  relation  to  the  building 
of  houses,  hotels,  factories,  and  the  variety  of  other  structures  in 
which  human  beings  spend  their  time  were  considered  in  building, 
a  great  deal  could  be  accomplished  for  health  through  the  architect 
alone. 

The  structural  engineer  and  the  mechanical  engineer  have  very 
important  relations  to  health,  especially  in  the  building  of  machines 
and  factories.  If  men  in  those  professions  knew  the  effect  on  health 
of  what  they  were  building  a  great  deal  could  be  accomplished.  If 
men  who  built  certain  types  of  machines  or  factories  that  I  have 
repeatedly  seen  had  known  just  one  or  two  points  in  regard  to  health 
or  had  got  hygienic  advice  before  they  built,  they  could  have  saved 
miuch.  In  one  case  I  recall  the  engineer  could  have  saved  constant 
labor  troubles  and  in  another  instance  he  could  have  saved  some 
hundreds  of  thousands  of  dollars  subsequently  expended  in  pro- 
tecting employees  against  a  pecuhar  industrial  disease  hazard.  In 
another  case  the  machines  used  in  one  room  were  built  with  such 
disregard  of  the  human  factor  that  there  resulted  labor  troubles 
and  ill  health  that  interfered  with  the  whole  progress  of  the  work 
in  an  enormous  factory.  In  the  future  this  phase  must  be  taken  up 
in  some  degree  in  relation  to  the  progress  of  public  health. 

The  recommendations  of  the  committee  on  recommendations  are 
these: 

That  the  Surgeon  General  be  requested  and  empowered  to  appoint 
a  committee  including — 

Dr.  C.  C.  Bass,  of  New  Orleans; 

Dr.  W.  H.  Howell,  of  Baltimore; 

Dr.  A.  J.  McLaughlin,  U.  S.  Public  Health  Service; 

Dr.  E.  O.  Jordan,  of  Chicago; 

Dr.  M.  J.  Rosenau,  of  Boston; 

Dr.  R.  L.  Wilbur,  of  Palo  Alto; 

Dr.  Ennion  G.  Williams,  of  Richmond ; 

Dr.  C.-E.  A.  Winslow,  of  Yale; 
the  committee  to  enlarge  itself  to  15,  and  that  this  committee  con- 
sider whatever  questions  it  sees  fit,  and  take  whatever  further  action 
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for  future  conferences  may  seem  wise  in  order  co  continue  the  activi- 
ties that  this  conference  has  started. 

Motion  seconded  and  carried. 

Motion  made  that.  Dr.  Edsall's  name  be  added  to  that  committee. 

Motion  seconded  and  carried. 

The  Ceiaibman.  Any  further  remarks?  Any  further  recomma[i- 
dations  ?    Or  further  business  before  the  conference  ? 

Dr.  M.  P.  Ravenel.  I  believe  that  everybody  in  this  conference 
will  agree  with  me  that  this  conference  marks  an  epoch  in  public- 
health  history.  I  wish  to  make  a  motion  that  this  conference,  made 
up  of  representatives  of  universities  and  other  organizations,  thank 
the  Surgeon  General  and  those  who  had  been  associated  with  him 
in  calling  this  conference  and  arranging  for  our  comfort  while  here. 

The  Chatkman.  Motion  unanimously  carried. 

The  business  of  the  section  having  been  concluded,  I  will  turn  the 
rest  of  the  meeting  over  to  the  Surgeon  General. 

Surgeon  General  Gumming.  I  wish  to  express  the  thanks  not  only 
of  the  Public  Health  Service,  but  of  all  the  public-health  officials 
in  the  country,  particularly  to  the  presidents  of  the  several  great 
universities  and  to  the  deans  of  the  medical  schools  who  have  not 
been  hitherto  directly  connected  with  public  health,  for  coming  to 
this  conference  at  a  great  personal  sacrifice.  I  feel  sure  that  we  have 
planted  a  tree  within  the  last  two  days  which  will  bear  much  fruit. 
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Part  I. 
INTRODUCTION. 

Impressed  by  the  grave  responsibility  thrust  upon  the  canning 
industry  of  this  country  incidental  to  the  tragic  botulism  outbreaks, 
which  followed  the  consumption  of  factory-preserved  ripe  olives,  the 
National  Canners  Association,  the  Canners  League  of  California,  and 
the  California  Olive  Association  proposed  in  December,  1919,  a 
detailed  investigation  in  order  to  determine  the  danger  from  botu- 
lism, how  it  arises,  and  how  it  can  best  be  avoided  and  overcome. 
Through  the  instrumentahty  of  the  above-named  associations, 
funds  were  provided  to  support  research  work  on  certain  definite 
phases  of  botulism  in  the  United  States,  and  a  commission  was 
formed  in  California  to  supervise  the  work  on  the  Pacific  coast. 
The  commission  was  composed  of  the  following  members:  J.  C. 
Geiger,  epidemiologist  of  the  United  States  Public  Health  Service, 
E.  C.  Dickson,  associate  professor  of  medicine  in  the  Stanford  Uni- 
versity Medical  School,  and  K.  F.  Meyer,  professor  of  research 
medicine  and  acting  director  of  the  George  Williams  Hooper  Founda- 
tion for  Medical  Research,  representing  the  University  of  California 
and,  as  consulting  bacteriologist,  the  California  State  Board  of 
Health. 

It  was  decided  that  the  investigation  should  be  conducted  in  three 
directions:  First,  a  careful  statistical  analysis  of  the  anatomical 
and  bacteriological  data,  which  were  already  available  or  which 
coidd  be  collected  from  previous  outbreaks-  of  human  and  animal 
botulism;  second,  a  clinical  study  of  typical  and  atypical  cases  with 
special  emphasis  on  the  value  of  the  specific  serum  treatment;  and, 
third,  an  extensive  experimental  study  dealing  with  the  distribution 
and  sources  of  B.  hotvlinuSj  including  particularly  an  investigation 
of  the  factors  predisposing  to  the  production  of  toxin  in  certain 
types  of  food.  The  original  plans  to  confine  the  study  to  botulism 
in  the  State  of  California  were  subsequently  broadened  and  this 
report  includes  a  study  of  all  the  outbreaks  in  the  United  States 
concerning  which  records  were  available. 

>  This  investigation  was  aided  by  a  grant  from  the  National  Canners  Association,  the  Canners  League  of 
California,  and  the  California  Olive  Association. 

1 


> 


Z  THE  EPIDEMIOLOGY  OF  BOTULISM. 

The  epidemiologic  field  studies  were  undertaken  by  Dr.  J.  C. 
Geiger,  who  personally  investigated  every  important  outbreak  of 
botulism  occurring  in  the  States  of  California,  Oregon,  Washingtoni 
Arizona,  and  Colorado.  Health  officers,  physicians,  and  officials  of 
the  various  food  and  drug  departments  were  interviewed  relative  to 
food  poisoning  cases  resembling  botulism.  Through  the  cordial 
cooperation  of  various  agencies,  prominent  among  which  were  the 
western  district  of  the  Federal  Bureau  of  Chemistry,  various  local 
and  State  boards  of  health  and  many  individual  physicians  and 
veterinarians,  the  occurrence  of  outbreaks  was  usually  early  reported 
to  the  members  of  the  commission.  It  shoidd  also  be  mentioned 
that  attention  to  the  possible  prevalence  of  food  poisoning  was  some- 
times drawn  by  casual  press  reports.  It  is  most  imfortunate  that 
food  poisoning,  food  infections,  and  botulism  are  reportable  dis- 
eases only  in  the  States  of  Cahfomia,  OregoUj  New  York,  and 
Kansas.  Many  public-health  authorities  possess  no  information 
relative  to  the  frequency  of  food  or  "ptomaine  poisoning"  and  an 
accidentally  recognized  case  of  botulism  is  either  dismissed  as  un- 
important or  is  not  studied  in  a  manner  which  enables  an  epide- 
miologist to  reconstruct  the  important  phases  of  the  outbreak.  Not 
infrequently  improperly  qualified  and  inexperienced  persons  are 
entrusted  with  the  investigation  of  food-poisoning  outbreaks.  Evi- 
dence of  the  greatest  value  is  overlooked  and  the  incriminated  food 
is  referred  to  laboratory  workers  who  are  not  qualified  to  pass  judg- 
ment  on  a  food  suspected  of  causing  poisoning.  It  is  quite  evident 
that  the  data  analyzed  were  obtained  from  a  diversity  of  sources 
and  therefore  cannot  be  of  desired  unformity.  In  several  instances 
the  facts  available  are  so  unsatisfactory  that  definite  conclusions  are 
necessarily  impossible. 

EPIDEMIOLOGY  OF  BOTULISM. 

No 

Series: County: Town: 


CLINICAL   DATA. 

Name: Age: Sex: 

Residence: Occupation: Address: 

Date  of  onset: Physician  and  address: 

Diagnosis: Dat«  seen:... 

Present  status: Recovery: Died: 

Symptoms: 

Treatment  of  fatal  and  recovered  cases: 

Serum  treatment,  if  any:. 

Autopsy: Date: If  coroner's  case,  state: 

By  whom: 

Anatomical  findings: 

Laboratory  examinations  of  clinical  and  autopsy  material: 


THB  EPIDEMIOLOGY  OF  BOTTTUSBC.  8 

EPIDEHIOLOOY. 

Gauflative  meal: Date: 

Home  or  foctoiy  canned: How: Date: 

Approximate  amount  consumed: 

Oauflatiye  food  {acton: Taete: Description: 

Laboratory  examination : 


[Back  of  card.] 
ANIMAL  INTOXICATIONS. 


Animal  on  premises: Number  of  horses  a£Fected: Feed: 

Number  of  cattle  affected: Feed: . 

dumber  of  hogs  affected: Feed: . 

Number  of  chickens  affected : Feed: . 

Number  of  turkeys  affected: Feed:. 

Date  of  illness: Symptons: 

Number  of  deaths: 

Autopsy: By  whom: Date: 

Anatomical  findings: 

Laboratory  examination: 


REMARKS. 


For  the  collection  of  the  data  by  the  commission  a  filing  card 
(5  by  8  mches)  was  prepared,  covermg  the  significant  points  regarding 
the  patients  and  the  causative  meal.  Space  was  provided  on  these 
cards  for  a  study  of  botulism  in  animals;  inasmuch  as  it  was  some- 
times intimately  associated  with  human  cases.  The  details  of  the 
card  are  illustrated  above. 

Pathologic  and  bacteriologic  studies  of  food  and  soil  samples  were 
conducted  in  the  laboratories  of  the  University  of  California  and 
Stanford  University.  The  bacteriologic  researches  were  carried  out 
by  Miss  Bertha  Dubovsky  and  Miss  Florence  Field.  Studies  of  the 
pathologic  histology  of  the  material  were  undertaken  by  Dr.  W. 
Ophuls  and  Dr.  G.  Y.  Rusk. 
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Part  II. 
GENERAL  CONSIDERATIONS. 

How  frequently  botulism  occurs  in  the  United  States  is  not  AeU 
initely  known  and  the  statistics  on  food  poisoning  fail  to  suggest 
even  approximately  the  incidence  of  this  intoxication.  Since  cases 
of  food  poisoning;  '^ ptomaine  poisoning/' *and  similar  maladies  are 
not  legally  reportable,  public-health  authorities  possess  no  informa- 
tion relative  to  their  occurrence.  Jordan  (1)  has  shown  that  in- 
accurate conclusions  can  be  drawn  as  to  the  prevalence  of  certain 
kinds  of  food  poisoning  by  the  casual  press  reports  which  are  avail- 
able. He  collected  through  a  press  clipping  biureau  and  other  sources 
during  the  period  October,  1913-October,  1915,  a  total  of  375 
group  and  family  outbreaks,  which  involved  6,238  persons.  It  is 
not  unhkely  that  the  number  ascertained  falls  far  short  of  the  actual 
status.  Jordan  (1)  reached  the  conclusion  that  '* probably  several 
thousand  outbreaks  of  food  poisoning  in  families  and  lai^er  groups, 
affecting  at  least  15,000  to  20,000  persons,  occur  in  the  United  States 
in  the  course  of  a  year." 

The  number  of  fatal  cases  of  food  poisoning  varies  greatly  in 
different  outbreaks  and  inasmuch  as  no  definite  records  are  avail- 
able, one  is  again  forced  to  make  use  of  inconclusive  evidence.  Ac- 
cording to  a  compilation  made  by  the  United  States  Public  Health 
Service  from  the  mortality  statistics  in  the  United  States,  5,537 
deaths  are  attributed  to  poisoning  by  food  from  1910  to  1918,  in- 
clusive. It  is  naturally  impossible  to  verify  the  diagnoses  on  which 
these  figures  are  based,  but  it  is  not  unlikely  that  a  number  of  deaths 
have  been  and  are  at  present  incorrectly  considered  the  result  of  an 
attack  of  food  poisoning.  In  subsequent  chapters  it  will  be  shown 
that  the  case  mortality  rate  in  European  food  poisoning  outbreaks 
is  1.5  per  cent.  Applying  this  rate  to  the  American  data  estimated 
by  Jordan  it  is  noted  that  the  actual  mortality  from  poisoning  in  the 
course  of  one  year  would  approximate  300  deaths.  From  Chart  I, 
it  is,  however,  evident  that  the  actual  mortality  from  food  poisoning 
according  to  the  above-mentioned  statistics  has  increased  from  a 
total  of  157  cases  in  1910,  to  a  total  of  842  cases  in  1918.  The  esti- 
mates of  Jordan  must  therefore  be  looked  upon  as  conservative. 

There  is  little  doubt  that  intestinal  or  other  disorders  due  to  par- 
ticular articles  of  food  occur  more  frequently  than  is  generally 
believed  to  be  the  case.    As  a  cause  of  death  food  poisoning  and  food 
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infections  are  less  important  than,  for  example,  typhoid  fever.  In 
this  connection,  it  is  recalled  that  the  actual  number  of  cases  of 
typhoid  fever  in  the  United  States  in  the  year  1914  was  estimated 
at  198,000  and  the  deaths  were  probably  19,800.  (Dublin  Am. 
Jour.  Public  Health,  1915,  5,  p.  20.)  Judging  from  the  usual  news- 
paper publicity  given  to  food  poisoning  outbreaks  one  would  con- 
clude that  not  typhoid  fever  hut  food  poisoning  is  a  common  disease. 
The  tendency  to  incriminate  preserved  food  as  the  cause  of  disease 
or  death  is  certainly  not  the  outcome  of  scientific  inquiries  but 
rather  the  result  of  popular  prejudice  and  tradition. 

In  Table  1,  the  figures  representing  the  mortality  attributed  to 
food  poisoning  in  several  States  are  compared  with  those  proven 
to  be  due  to  botulism.  The  latter  figiu'es  regarding  botulism  are 
compiled  from  the  data  collected 
by  the  commission  and  are  in  all 
probability  fairly  complete  for  the 
period  1915-1921.  This  statement 
is  particularly  true  for  the  deaths 
which  occurred  in  groups  andwhere 
there  was  more  than  one  fatality  in 
a  family.  These  group  fatalities, 
on  account  of  their  dramatic  char- 
acter, attract  considerable  atten- 
tion, stimulate  medico-legal  investi- 
gations, and  lead  to  pubhcity  in  the 
daily  press  or  in  medical  literature. 
Moreover,  during  the  stated  period 
a  number  of  agencies  have  been  in- 
terested in  botulism  and  it  can  be 
assumed  that  every  group  of  food 
intoxications  has  been  carefully 
scrutinized  for  botulism  cases.    On  ^°' '' 

the  other  hand,  it  should  be  remembered  that  botulism  may  be  mis- 
taken for  methyl-alcohol  poisoning,  epidemic  encephalitis,  cerebro- 
spinal syphilis,  etc.  Furthermore,  it  is  not  unlikely  that  quite  a  num- 
ber of  single  fatal  cases  of  true  botulism  have  been  diagnosed  and  re* 
ported  incorrectly  or  have  been  placed,  for  the  sake  of  convenience,  in 
the  aU-embracing  class  of  "ptomaine  poisoning."  If  one  admits  that 
the  mortality  statistics  on  botulism  are  incorrect  or  incomplete  it  is 
quite  obvious  that  in  all  probabiUty  a  number  of  nonfatal  cases 
have  escaped  recognition.  The  records  of  chnical  cases  of  botulism 
which  occurred  in  groups  and  families  indicate  that  the  consumption 
of  the  poisonous  food  may  frequently  produce  mild  or  indefinite 
symptoms.     These  incidences  of  intoxication  may  be  overlooked. 
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Definite  information  relative  to  the  extent  of  fatal  or  nonfatal 
botulism  in  the  United  States  can  only  be  expected  when  all  sus- 
pected cases  are  carefully  investigated  and  the  clinical  diagnosis 
confirmed  by  toxicological  or  bacteriological  methods. 

Table  1. — Mortality  food  poisoning  in  10  States  of  North  America. 


Death  from 

botntisnit 

19ia-July  31, 1921  .t 


California 

Colondo , 

Indiana 

Massachusetts 

Michigan 

Montana 

New  York...., 

Ohio 

Pennsylvania. 
Washington... 


1 

1910-1917 

Total. 

nties. 

Rural 
districts. 

179 

202 

381 

25 

71 

96 

80 

171 

251 

130 

50 

180 

107 

166 

273 

17 

29 

46 

209 

177 

446 

189 

215 

404 

161 

276 

437 

<V4 

84 

148 

76 

13 
6 

4 
10 

5 
16 

7 

6 
16 


(1910-1918 1-50 
—15  per  cent). 


(1910- 1918  i-S 
—5.4  per  cent). 


1  Note  discrepancy  in  periods. 

Considering  the  figures  presented  in  Table  1,  apropos  of  the  above 
discussion;  it  is  evident  that  outbreaks  of  botulism  are  not  infrequent 
in  the  United  States.  In  California  and  Washington,  two  States  in 
which  the  commission  has  made  very  careful  inquiries  relative  to  the 
incidence  of  the  intoxication,  only  15  and  10.8  per  cent  respectively 
of  the  total  mortality  due  to  food  poisoning  can  with  certainty  be 
attributed  to  botulism.  In  other  States  this  percentage  is  even 
smaller,  for  example  in  New  York,  probably  less  than  4  per  cent  of 
all  deaths  due  to  food  poisoning  are  presumably  caused  by  this  intoxi- 
cation. As  a  cause  of  death,  however,  this  disease  is  by  no  means  as 
important  as  the  prominence  given  recently  by  the  daily  press  and 
by  niunerous  pubUcations  in  the  medical  journals  would  imply.  Al- 
though the  number  of  actual  cases  of  botulism  is  thus  far  compara- 
tively small,  it  should,  however,  be  emphasized  that  in  recent  years 
a  striking  increase  in  this  disease  has  taken  place  in  various  localities. 
Foodstuffs  which  were  considered  to  be  unsuitable  for  the  develop- 
ment of  B.  hotulinus  have  recently  been  found  to  be  the  cause  of  this 
type  of  poisoning,  and  laboratory  studies  have  demonstrated  that 
B.  iotulinus  is  more  widely  disseminated  in  nature  than  has  generally 
been  suspected.    All  these  facts  create  a  feeling  of  uneasiness. 

The  question  whether  botulism  is  an  old  or  new  disease  of  the 
United  States  can  not  be  answered  conclusively.  2!  review  of  the  avail- 
able records  reveals  the  fact  that  the  first  clinically  characteristic  cases 
were  described  in  the  period  from  1899  to  1902.  The  existence  of  the 
disease  was  later  definitely  established  by  the  publications  of  Shep- 
pard  (2),  of  Peck  (3),  and  Wilbur  and  Ophuls  (4),  which  appeared 
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in  the  period  from  1907  to  1914.  From  the  subsequent  records  in  the 
medical  literature  one  gains  the  impression  that  botulism  in  the 
United  States  is  an  acquisition  of  the  last  5-10  years.  It  is  the  pur- 
pose of  this  epidemiological  study  to  determine  the  factors  responsi- 
ble for  the  occurrence  and  furthermore  to  establish,  if  possible,  the 
forces  operative  for  its  apparent  alarming  increase.  It  is  obvious 
that  the  few  questions  just  raised  can  only  be  answered  after  a  discus- 
sion of  botuhsm  from  a  clinical,  pathological,  bacteriological,  and  toxi- 
eol(^ical  viewpoint.  Such  a  discussion  must  also  consider  the  causa- 
tive organism  and  the  various  contributory  factors  inducing  the  forma- 
tion in  certain  foodstuffs  of  highly  potent  toxin.  Although  most  of 
the  information  relative  to  the  last-named  factor  can  only  be  obtained 
through  an  extensive  experimental  study,  an  attempt  is  herewith 
made  to  draw  from  the  reports  of  the  various  botulism  outbreaks  in 
the  United  States  as  much  evidence  as  possible  bearing  on  this  point- 
Inasmuch  as  the  commission  concentrated  its  work  on  the  States  of 
California  and  Washington,  the  data  pertaining  to  these  two  States 
are  primarily  chosen  for  analysis,  although  supplementary  details 
are  derived  from  the  reports  dealing  with  the  outbreaks  in  other  States 
of  the  Union.  In  following  this  plan,  the  commission  does  not  intend 
to  imply  that  botuhsm  is  primarily  a  problem  of  California  or  of  the 
Pacific  Coast  States.  The  organization  in  the  State  of  CaUfornia 
enabled  the  commission  to  investigate  details  most  carefully  and 
trace  som-ces  of  information,  which  were  inaccessible  in  other  States. 
It  is  not  unhkely  that  many  of  the  essential  findings  determined  for 
the  Pacific  coast  could  be  dupUcated  by  the  activities  of  a  similar 
commission  in  other  localities. 


Part  III. 
HUMAN  BOTULISM  IN  CAUFORNIA. 

A.  Single  Cases  or  Those  Occurring  in  Groups  and  Families,  Proven  by  Bacteriolog- 
ical and  Toxicological  Tests. 

PLANT  PRODUCTS. 
(a)  String  Beans. 

Report  1. — String  heansj  purchased  in  open  market  and  home  canned. 

In  January,  1916|  at  San  Jose,  Calif.,  an  adult  woman  noticed  an  unplesusant  odor 
when  she  opened  a  jar  of  beans.  She  tasted  one  pod  and  decided  it  was  not  spoiled, 
but  when  she  heated  the  beans  an  offensive  odor  was  given  off.  She  then  tasted 
another  pod  and  decided  that  the  beans  were  spoiled  and  discarded  them. 

Typical  symptoms  of  botulism  appeared  within  24  hours  and  the  patient  died  on 
the  fifth  day  after  tasting  the  beans.  Necropsy  showed  marked  congestion  of  the 
vessels  of  the  meninges  of  the  brain  and  cord  and  areas  of  broncho-pneumonia  and 
hemorrhages  in  the  lungs.  On  microscopic  examination  cellular  thrombi  were  found 
in  the  blood  vessels  of  various  organs. 

Laboratory  tests  showed  a  leukocytosis  of  17.600  on  the  last  day  of  life.  The  urine 
was  normal. 

Chickens  which  ate  the  discarded  beans  developed  typical  fowl  botulism  and 
died.    B,  botulinus,  type  A,  was  recovered  from  the  crops. 

Reported  by  Dickson.    Monograph  of  Rockefeller  Institute,  No.  8,  1918,  pp.  25-27. 

Report  2. — String  beans,  home  gron-n  and  home  canned. 

In  January,  1917,  at  Escondido,  Calif.,  eight  persons  ate  salad  prepared  from  un- 
cooked canned  string  beans  with  mayonnaise.  None  noticed  any  unusual  odor  or 
taste  when  at  table  but  one  waitress,  who  had  helped  prepare  the  salad,  stated  that  the 
contents  of  one  of  the  two  cans  used  did  not  taste  quite  right.  Seven  adults  (five 
women  and  two  men)  developed  typical  symptoms  of  botulism  and  four  died.  Of 
the  fatal  cases,  one  developed  symptoms  within  24  hours,  one  on  the  second  day,  one 
on  the  fourth  and  one  on  the  fifth  day,  while  of  those  who  recovered  the  onset  of 
symptoms  in  two  was  on  the  second  day  and  in  one  on  the  fourth  day.  Death  occurred 
on  the  third,  seventh,  eighth,  and  twenty-sixth  days. 

Blood  counts  taken  on  the  eleventh  dav  in  two  cases  which  recovered  and  in  one 
which  died  on  the  twenty-sixth  day  showed  R.  B.  C.  5,300,000,  5,400,000,  and  6,200,- 
000,  respectively,  and  W.  B.  C.  7,000,  13,000,  and  12,500,  respectively.  The  differ- 
ential count  was  not  unusual.  The  blood  pressure  in  one  case  which  recovered  was 
136/90  (Mercer). 

Necropsy  was  performed  in  two  cases.  Neither  showed  broncho-pneumonia,  but 
the  vessels  of  one  victim  contained  cellular  thrombi. 

B.  botulinus  was  recovered  from  a  can  of  beans  of  the  same  pack  which  remuned 
in  the  cellar. 

Reported  by  Dickson.    Monograph  of  Rockefeller  Institute,  No.  8,  1918,  pp.  30-37. 
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(6)  Spinach. 

Repobt  3 — Spinachy  commercially  canned. 

In  October,  1920,  at  Oakland,  Calif.,  a  number  of  persons  in  a  boepital  consumed 
spinach  which  had  been  baked.  Two  No.  10  cans  (about  78  ounces)  had  been  opened 
and  the  contents  placed  in  a  pan  and  baked  for  about  twenty  minutes.  When  opened 
the  spinach  appeared  good,  but  when  heated  an  impleasant  odor  was  given  off.  A 
head  nurse,  who  noted  the  odor,  tasted  a  portion  of  the  baked  spinach  from  the  top 
of  the  mass  and  told  the  chef  to  discard  it  as  it  was  spoiled.  The  chef  picked  out  what 
he  believed  to  be  spoiled,  added  the  contents  of  another  can,  and  served  the  new 
mixture.  Those  of  tJie  victims  who  were  most  severely  poisoned  ate  several  helpings 
of  the  spinach  with  vinegar,  but  at  least  one  noted  an  unusual  taste  which  she  men- 
tioned as  tasting  like  cheese. 

Six  pemons  (three  women  and  three  men)  developed  typical  symptoms  of  botulism*, 
and  two  women  and  one  man  died.  In  four  cases  the  onset  of  symptoms  occurred 
between  24  and  36  hours  after  the  ingestion  of  the  poison,  although  one  of  the  four 
patients  was  less  severely  poisoned  and  was  not  confined  to  her  bed  until  the  fifth  day. 
She  was  the  only  one  of  the  more  serious  cases  to  survive.  The  two  remaining  patients 
first  showed  symptoms  on  the  third  and  fourth  days  after  the  meal,  and  were  very  mild 
cases.  They  both  recovered.  The  nurse  who  tasted  the  cooked  spinach  from  the  top 
of  the  loaf  did  not  become  ill.  Examinations  of  the  blood  of  two  patients  who  re* 
covered  showed  R.  B.  C.  5,200,000  and  5,500,000,  respectively,  and  W.  B.  C.  12,500 
and  7,000,  respectively.   The  differential  counts  showed  nothing  unusual. 

Necropsy  was  performed  in  two  cases.  In  both  the  bodies  had  been  embalmed 
before  the  brains  were  removed  and  the  degree  of  engorgement  could  not  be  de- 
termined.   In  one  the  blood  vessels  of  the  bndn  contained  cellular  thrombi. 

One  of  the  patients  who  died  was  given  intravenous  injections  of  a  mixture  of 
types  A  and  B  antitoxin,  a  few  hours  before  she  died,  without  any  indication  of  even 
temporary  benefit.  Two  patients  who  recovered  were  also  given  both  types  of  anti- 
toxin on  the  fifth  and  sixth  days  after  ingestion  of  the  poison,  but  there  is  no  definite 
e\'idence  that  the  course  of  the  intoxication  wajs  influenced  by  it. 

B,  botvIinvSf  type  A,  was  isolated  from  the  stools  of  two  survivors  on  the  sixth, 
seventh,  and  on  the  twelfth  days,  respectively,  after  ingestion  of  the  poison.  There 
was  no  material  available  for  direct  bacteriologic  investigation. 

Investigated  by  the  commission.  Reported  by  Geiger.  U.  S.  Public  Health 
Reports,  1920,' vol.  35,  p.  2858,  and  1921,  vol.  36,  p.  1313. 

Rbpobt  4. — Spinach  J  commjerdally  canned. 

In  June,  1921,  at  San  Diego,  Calif.,  three  persons  ate  spinach  which  had  been  boiled 
for  20  minutes  in  fresh  water  after  removal  from  the  can.  On  the  following  day  one 
woman  consumed  the  remaining  portion  of  spinach  after  ^'heating  it."  There  was 
nothing  reported  as  unusual  in  the  appeanmce,  taste,  or  odor  of  the  spinach  even  while 
being  boiled. 

Thirtyndx  hours  after  eating  the  ^'heated"  spinach,  the  last  woman  developed 
typical  symptoms  of  botulism,  but  those  who  ate  the  boiled  spinach  did  not  become 
ill.    At  the  onset  of  symptoms,  the  patient  took  large  doses  of  salts.    She  recovered. 

The  spinach  was  grown  on  fatrms  fertilized  with  sewa^  in  the  same  district  where 
spinach  which  has  been  responsible  for  other  outbreaks  of  botulism  was  grown.  It 
was  packed  in  Los  Angeles  in  1919,  and  had  been  in  the  grocer's  stock  for  18  months. 

Washings  from  the  can  killed  a  guinea  pig  on  the  tenth  day,  and  B,  bottUiniUf  type 
A,  was  isolated  from  the  stool  of  the  patient  on  the  sixth  day  after  she  had  eaten  the 
spinach. 

Investigated  by  the  commission. 
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(c)  Apricots. 

Report  5. — Apricots,  home  grown  and  home  canned. 

In  January,  1918,  at  Madera,  Calif.,  eight  persons  (two  men  and  two  women,  three 
boys,  and  one  girl)  developed  typical  symptoms  of  botulism  after  eating  home  canned 
apricots  which  had  a  peculiar  taste  and  six  died. 

The  onset  of  symptoms  of  seven  patients  occurred  on  the  second  day  and  of  one  on 
the  third  day.    Two  of  the  children  died  on  the  third  day,  the  two  women  and  one 
child  died  on  the  fourth  day  and  the  remaining  child  on  the  fifth  day  after  ingesting 
'  the  poison.    The  two  men  recovered  after  an  illnefls  lasting  several  weeks. 

Necropsy  performed  on  one  child  within  a  few  hours  after  death  showed  marked 
engoigement  of  vessels  of  meninges,  and  a  few  small  hemorrhages  on  the  surface  of 
the  pons.  There  were  patches  of  broncho-pneumonia  in  the  lungs,  and  hyaline 
ma«es  containing  clumps  of  leukocytes  in  some  of  the  vessels.  Bacteriologic  examina- 
tion of  the  spleen  and  of  the  contents  of  the  large  and  small  intestines  was  negative 
for  B,  botulinus. 

The  two  patients  who  recovered  were  given  a  mixture  of  types  A  and  B  immune 
goat  serums  by  subcutaneous  injection  on  the  sixth,  seventh,  and  eighth  days  of  the 
intoxication. 

The  apricots  were  unsaleable  windfall  fruit  and  the  jar  containing  them  had  been 
marked  for  early  use  because  of  fear  of  spoilage.  No  imusual  odor  was  noted,  but  the 
fruit  had  a  peculiar  sharp  taste. 

Twenty-five  chickens,  one  turkey,  and  a  wild  canary  died  after  eating  the  dlMamled 
fruit.    B.  botulinusj  type  A,  was  recovered  from  the  crop  of  one  of  the  chickens. 

Reported  by  Dickson.    Arch.  Int.  Med.,  October,  1918,  vol.  22,  pp.  487-490. 

(d)  Corn. 

Report  6. — Com,  locally  grown  and  home  canned,  cold-pack  method. 

In  January,  1917,  at  Coming,  Cafif.,  one  adult  female  opened  a  jar  of  com  which 
appeared  spoiled.  Because  of  a  cold  she  did  not  detect  any  unusual  odor,  but  whmi 
she  tasted  the  com,  she  noted  a  biting  or  bitter  taste. 

Typical  symptoms  of  botulism  developed  in  24  hours,  but  the  patient  recovered. 

A  number  of  chickens  ate  the  discarded  corn  and  developed  typical  fowl  botulism. 
Many  of  them  died.  B.  hotulinxis  was  recovered  from  the  remnant  of  the  com  but  was 
not  typed. 

Records  of  the  laboratory  of  the  bureau  of  communicable  diseases,  California  State 
Board  of  Health,  Berkeley,  Calif. 

{e)  Olives. 

Report  7. — Minced  olives,  commercially  canned. 

In  Febmary,  1920,  at  Richmond,  Calif.,  two  persons,  husband  and  wife,  consumed 
minced  olives  in  which  they  noticed  nothing  unusual  in  the  taste  or  odor.    On  the 
day  following  the  meal,  the  wife  developed  typical  symptoms  of  botulism  and  died 
on  the  fifth  day.    The  husband,  who  also  ate  some  of  the  olives,  but  not  as  much  as^hu     J 
wife,  was  not  ill. 

At  necropsy,  there  was  congestion  of  the  \iscera  and  a  few  petechial  hemoTrhsges 
on  serous  suifaces.  Characteristic  thrombi  were  found  in  some  of  the  vessels  of  the 
brain. 

Antitoxin,  types  A  and  B,  was  given  on  the  fourth  day  after  the  poisoning  without 
beneficial  results. 

The  minced  olives  were  canned  at  Stockton  in  1919.  The  empty  can  was  recovered 
from  the  garbage  can,  and  from  washings  of  the  can,  botuUnus  toxin,  type  A,  w 
demonstrated  in  three  laboratories,  and  B,  hotulinus,  type  A,  was  isolated. 

Investigated  by  the  commission.  Referred  to  by  DeBord,  Edmonson,  and  Thoow 
Jour.  A.  M.  A.,  1920,  vol.  74,  p.  1220. 


THE  EPIDEMIOLOGY  OF  BOTULISM.  11 

B.  ClinicaUy  Typical  Cases,  Sinirle  or  in  Groaps  and  Families — Causative  Food 

Assigned  on  Epidemiological  Grounds  Only. 

(1)  PLANT  PRODUCTS. 

(a)    STRING   BEANS. 

Report  8. — String  beans^  comTturciaUy  eannei. 

In  May,  1910,  at  Oroville,  Calif.,  four  tramps  robbed  a  grocery  store,  carrying  away 
some  canned  string  beans  which  were  swells  and  definitely  spoiled. 

Typical  symptoms  of  botulism  developed  and  all  the  tramps  died;  two  on  the  third 
day  and  two  on  the  fifth  day  of  illness.  The  hospital  diagnosis  at  the  time  was  cerebro- 
spinal meningitis,  but  the  clinical  picture  as  shown  by  case  records  was  typically 
botulism.    No  bacteriologic  tests  were  made. 

From  case  histories  in  the  county  hospital  at  Oroville,  Calif. 

Investigated  by  J.  C.  Geiger. 

Report  9. — String  beans,  locaUy  grown  and  home  canned. 

In  Amador  Coimty,  Calif.,  about  1912,  six  persons  became  ill  and  five  died  after 
eating  home-canned  string  beans.  The  symptoms  were  those  of  botuUsm.  Bacterio- 
logic tests  were  not  made. 

Personal  communication  from  Dr.  La  Forrest  E.  Phillips,  Palo  Alto,  Calif.  Re- 
X>orted  by  Dickson.    Jour.  A.  M.  A.,  1917,  69,  p.  96&. 

Report  10.  String  beans,  home  grown  and  home  canned. 

In  November,  1913,  at  Stanford  University,  Califomia,  24  young  people  ate  a  meal 
at  which  bean  salad  was  served.  Two  cans  of  beans  had  been  used  in  preparing  the 
salad,  one  commercially  canned  and  one  home  canned,  but  their  contents  were  easily 
distinguishable  by  their  color.  No  imusual  taste  or  odor  was  noted,  but  it  was  stated 
that  the  home  canned  beans  were  very  tender. 

Twelve  students,  11  women  and  1  man,  became  ill  with  symptoms  typical  of  botu- 
lism, and  1  died.  The  onset  of  symptoms  occurred  as  follows:  2  within  24  hours,  3^ 
on  the  second  day,  4  on  the  third  day,  and  4  on  the  fourth  day  after  the  meal.  The 
patient  who  died  showed  symptoms  on  the  second  day  and  died  on  the  fourteenth 
day  after  ingesting  the  poison.  Of  the  11  persons  who  recovered,  2  were  only  slightly 
ill  and  did  not  consult  a  physician,  and  6  were  treated  by  Dr.  T.  M.  Williams,  Pala 
Alto,  Calif.  Two  patients  Were  dischaiged  from  the  hospital  on  the  twenty-first  day, 
3  on  the  twenty-third  day,  and  1  on  the  fortieth  day.  All  the  survivors  were  appar- 
ently well  in  from  four  to  eight  weeks  and  all  had  returned  to  their  university  work 
within  two  months. 

Necropsy  was  performed  in  the  fatal  case  and  showed  hyperemia  of  the  cerebral 
vessels  and  of  the  abdominal  and  thoracic  viscera.  The  lungs  showed  areas  of  broncho- 
pneumonia. 

On  microscopic  examination  Professor  Ophills  observed  peculiar  cellular  thrombi 
in  the  blood  vessels  of  the  meninges  and  brain,  but  no  destruction  of  the  finer  struc-^ 
turee  of  the  ganglion  cells  was  seen. 

ALnerobic  cultures  of  the  contents  of  the  lax^ge  and  small  intestines,  cerebrospinal 
fluid,  spleen,  and  heart's  blood  showed  no  growth  of  B,  botulinus. 

The  beans  were  grown  near  Napa,  Calif.,  and  were  canned  at  home,  being  processed 
by  immersing  the  cans  into  boiling  water  for  one  hour  on  each  of  three  consecutive 
days-  None  of  the  beans  which  were  served  were  available  for  bacteriologic  exam- 
ination, but  of  two  cans  which  were  of  the  same  lot,  the  contents  of  one  were  sour  and 
contained  viable  spore-bearing  bacilli  which  did  not  produce  toxin. 

Beported  by  Wilbur  and  Ophflls.  Arch.  Int.  Med.,  1914,  vol.  14,  p.  589.  Addi- 
tional notes  by  Dickson.    Monograph  of  Rockefeller  Institute,  No.  8,  1918,  p.  17. 
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Report  11. — String  beans^  locally  grown  and  home  canned. 

In  July,  1916,  a  woman  at  San  Pasquale,  Calif.,  noted  that  one  jar  of  string  beans 
which  she  had  canned  two  weeks  pre\'ioiisly  was  leaking.  She  tasted  one  of  the  pods 
and  noticed  it  was  ** slightly  sharp,"  and  when  she  began  to  **heat  them  over,"  that 
a  strong  disagreeable  odor  was  given  off.  She  then  discarded  the  lot.  Three  days  later 
she  developed  typical  symptoms  of  botulism,  but  recovered  after  an  illness  of  about 
two  months.  Seven  months  later  she  noticed  that  she  became  tired  and  hoaise  after 
talking  for  some  time. 

A  number  of  chickens  which  ate  the  discarded  beans  developed  fowl  botulism  and 
about  25  died.    There  was  no  material  for  bacteriologic  examination. 

Reported  by  Dickson.    Monograph  of  Rockefeller  Institute,  No.  8,  1918,  p.  29. 

Report  12. — String  heans^  locally  grown.and  home  canned. 

In  February,  1918,  at  Los  Angeles,  Calif.,  a  woman  noted  an  unusual  taste  in  beans 
which  she  had  canned  during  the  previous  summer  and  which  she  attributed  at  first 
to  the  presence  of  lemon  juice  which  had  been  added  at  the  time  of  canning.  After 
tasting  four  pods,  she  concluded  that  the  beans  were  spoiled  and  discarded  them. 

On  the  following  day  typical  symptoms  of  botuUsm  developed  and  she  died  on 
the  third  day  after  tasting  the  beans.    Necropsy  was  not  obtained. 

A  portion  of  the  beans  was  recovered  from  the  garbage  can  several  days  after  they 
had  been  discarded,  but  bacteriologic  examination  failed  to  demonstrate  B.  hotuKnus. 

Reported  by  Dickson.    Arch.  Int.  Med.,  1918,  vol.  22,  p.  491. 

Report  13. — String  heanSj  home  grown  and  home  canned. 

In  February,  1918,  at  Oakdale,  Calif.,  a  woman  tasted  one  pod  from  a  jar  of  strijig 
beans  which  had  been  given  her  by  a  neighbor  who  grew  and  canned  them  during  the 
previous  sunmier.  She  noted  a  peculiar  irritating  taste,  but  swallowed  a  portion. 
"When  she  heated  the  beans,  a  very  disagreeable  odor  was  given  off. 

On  the  following  day  typical  symptoms  of  botuUem  developed  and  the  patient  died 
on  the  fourth  day  after  tasting  the  beans.    Necropsy  was  not  obtained. 

The  beans  had  been  picked  in  the  early  morning  within  a  few  hours  of  the  time  they 
were  canned.  Twelve  jars  were  prepared,  and  of  these  nine  had  been  eaten  after 
cooking  without  ill  effect.    In  only  two  jars  of  the  lot  were  the  contents  spoiled. 

A  portion  of  the  discarded  beans  was  recovered  from  the  garden  after  they  had  lain 
in  the  rain  for  several  days.  B,  hotulinus  was  not  isolated  from  them.  The  one  re- 
maining jar  was  also  examined  but  neither  toxin  nor  living  bacteria  were  demonstrated. 

Reported  by  Dickson.    Arch.  Int.  Med.,  1918,  vol.  22,  p.  490. 

* 

Report  14. — String  beansj  locally  grown  and  hom^  canned. 

In  May,  1918,  near  Fresno,  Calif.,  a  woman  developed  typical  symptoms  of  botulim 
after  eating  home-canned  string  beans  and  died  several  days  lat^. 

Clinical  and  laboratory  data  are  not  available. 

Personal  coDOLmunication  from  Dr.  St.  John  Hely,  Madera,  Calif. 

Report  15. — String  heansj  home  grown  and  home  canned. 

In  December,  1919,  at  San  Rafael,  Calif.,  a  family  of  four  (father,  mother,  boy  aged 
3,  and  girl  aged  5)  ate  home-canned  string  beans  direct  from  the  jar  as  salad .  There  is 
no  record  that  the  beans  were  spoiled  or  that  there  was  an  unusual  odor,  but  it  is  noted 
that  they  were  not  soft. 

On  the  second  day  after  the  meal,  typical  symptoms  of  botulism  developed  in  tH 
four  persons  and  the  two  children  died  on  the  fourth  day,  the  mother  on  the  fifth  day. 
and  the  father  on  the  seventh  day  after  ingesting  the  poison. 

A  mixture  of  types  A  and  B  antitoxin  was  given  to  the  father  and  mother  witbMrt 
affecting  the  course  of  the  intoxication.  The  mother  received  50  cc.  of  each  typ^ 
intravenously  and  50  cc.  of  each  intramuscularly  on  the  fourth  day,  but  died  <mtb0 
fifth.    The  father  received  similar  injections  on  the  fourth  day,  100  cc.  of  each  intn- 
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venously  on  the  fifth  day,  and  60  cc.  of  each  intravenously  on  the  sixth  and  seventh 
days,  but  he  died  on  the  evening  of  the  seventh  day. 

Necropsy  was  performed  in  one  case  and  cellular  thrombi  were  demonstrated  in  the 
blood  veesels  of  the  brain.  Cultures  of  the  spleen  and  of  the  contents  of  the  large  and 
small  intestines  were  negi^tive  for  B,  hottdinus. 

The  beans  had  been  grown  at  home  and  canned  by  the  cold-pack  method  about 
three  months  before  they  were  consumed.  A  poition  of  the  beans  had  been  cooked 
and  served  two  weeks  previously  and  had  been  consumed  without  ill  effect.  None  of 
the  beans  were  available  for  examination,  but  the  contents  of  another  jar  which  was 
obtained  from  the  cellar  did  not  contain  B.  hotulimis  or  its  toxin. 

B.  botulifius,  type  A,  was  recovered  from  the  soil  in  which  the  beans  had  grown. 

Investigated  by  the  commission. 

Report  16. — String  beanSf  home  grown  and  home  canned. 

In  December,  1919,  at  Los  Angeles,  Calif.,  a  woman  tasted  home-canned  string 
beans  which  had  spoiled.  Thirty-six  hours  later  she  developed  typical  symptoms  of 
botulism  and  died  on  the  fifth  day.    Necropsy  was  not  obtained. 

The  beans  were  grown  at  home  and  canned  by  the  cold-pack  method  in  September, 
1919.    None  of  the  beans  were  available  for  laboratory  tests. 

Investigated  by  the  commission. 

Report  17. — String  beans^  purchased  in  open  market  and  home  canned. 

In  January,  1920,  at  Los  Angeles,  Calif.,  a  woman  opened  a  jar  of  string  beans  and 
tasted  the  contents.  There  was  no  apparent  spoilage,  and  no  imusual  odor  or  taste 
was  detected.  She  boiled  the  beans  for  from  35  to  50  minutes  and  served  them  to  her 
three  sons,  who  consumed  them  all. 

On  the  following  day  the  mother  developed  symptoms  which  were  believed  to  be 
due  to  ''bulbar  paralysis,"  and  she  died  on  the  fourth  day  after  tasting  the  beans. 
The  symptoms  and  course  of  her  illness  were  typical  of  botulism.  Necropsy  was  not 
obtained. 

None  of  the  three  sons  who  ate  the  cooked  beans  developed  any  symptoms  of  illness. 

The  beans  were  purchased  in  the  open  market  in  October,  1919,  and  canned  at  home. 
No  material  was  available  for  laboratory  tests. 

Investigated  by  the  commission. 

Report  18. — String  beans j  locally  grown  and  home  canned. 

In  April,  1920,  at  Los  Angeles,  Calif.,  a  woman  opened  a  jar  of  string  beans  which 
appeared  spoiled,  and  she  tasted  a  portion  of  two  of  the  beans  to  verify  the  spoilage. 
On  the 'following  day  she  developed  typical  symptoms  of  botulism  and  died  on  the 
sixth   day.    Necropsy  was  noi  allowed. 

The  beans  were  grown  in  the  vicinity  and  were  canned  at  home  in  November,  1919. 

A  number  of  chickens  which  ate  the  discarded  beans  developed  typical  fowl  botulism. 

No  material  was  available  for  laboratory  testa 

Investigated  by  the  commission. 

(6)  Olives. 

Report  19. — Ripe  olives ^  commercially  canned. 

In  February,  1920,  at  Los  Angeles,  Calif.,  a  woman  ordered  ripe  olives  with  sand- 
wiches in  a  department-store  resiaurant.  She  noticed  that  the  olives  had  an  unusually 
bitter  taste.  (She  was  familiar  with  the  taste  of  ripe  olives.)  In  about  12  hours  she 
developed  acute  gastro-intestinal  disturbances  with  nausea  and  vomiting,  and  these 
symptoms  were  followed  by  the  typical  symptoms  of  botulism.  She  was  ill  for  about 
three  weeks,  but  recovered. 

The  olives  were  canned  in  October,  1919,  but  none  were  available  for  bacteriologic 
examination,  as  they  had  been  destroyed  immediately  after  the  customer  became  ill. 

Investigated  by  the  commission. 
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Report  20. — Minced  oliveSy  commercially  canned. 

In  October,  I9I8,  at  Napa,  Calif.,  a  moth^  and  her  daughter  aged  9  consumed  sand- 
wiches which  had  been  prepared  from  minqed  olivee.  There  is  no  recored  of  any  indi- 
cation of  spoilage.  On  the  following  day  the  child  developed  typical  sypmtoms  of 
bolHilism  and  died  14  days  after  eating  the  food.  The  mother  first  noticed  symptoms 
on  the  fifth  day  after  ingesting  the  poison,  but  the  course  in  her  case  was  more  rapid 
and  she  died  on  the  seventh  day. 

Necropsy  was  performed  in  both  cases  and  cellular  thiomb  were  observed  in  the 
blood  vessels  of  the  brain  in  ona 

The  minced  olives  were  commercially  canned  and  bore  the  label  of  a  Long  Beach 
(Calif.)  packer.  A  portion  of  the  paste  which  remained  in  the  can  was  infused  in 
water  and  the  infusion  was  injected  into  guinea  pigs.  All  of  the  animals  whidi 
were  injected  died  of  typical  symptoms  of  botulism,  excepting  those  which  had  been 
injected  with  the  boiled  infusion.  Tests  for  the  isolation  of  B.  botulinus  were  not 
completed. 

Reported  by  the  commission. 

Report  21. — Minced  olives^  oommercially  canned. 

In  December,  1920,  at  Los  Angeles,  Calif.  (New  Year's  eve),  a  number  of  persons 
consumed  sandwiches  prepared  from  canned  minced  olives.  Nothing  abnormal  in 
taste  or  odor  was  detected.  Five  persons,  four  men  and  one  woman,  became  ill  with 
typical  symptoms  of  botulism,  but  all  recovered.  The  onset  of  symptoms  in  four  cases 
occurred  on  the  third  day  and  in  one  on  the  fifth  day. 

The  olives  were  canned  at  Stockton,  Calif.,  in  October,  1919,  ttnd  were  of  the  same 
lot  which  was  responsible  for  outbreak  No.  7.  None  of  the  material  from  the  original 
can  was  available  for  bacteriologic  examination,  but  from  other  cans  of  the  same  brand. 
B,  hotiUintiSf  type  A,  was  isolated,  although  no  toxin  could  be  demonstrated  in  saline 
infusion  of  the  canned  product. 

Investigated  by  the  commission. 

(c)  Apricots. 

Report  22. — ApricotSy  home  canned. 

In  March,  1915,  at  Fallbrook,  Calif.,  five  persons  consumed  home-canned  apricots 
which  were  known  to  be  spoiled,  since  there  was  a  mold  on  the  surface  and  the  contents 
of  the  jar  were  disclored  for  about  half  their  depth.  The  upper  portion  of  the  apricot 
was  discarded  and  the  remainder  was  served.  It  was  noted  that  the  apricots  had  a 
peculiar  bitter  taste,  which  was  not  displeasing  to  some  members  of  the  family. 

All  those  who  ate  the  apricots  developed  typical  symptoms  of  botulism  and  all  died. 
In  three  cases  the  onset  of  symptoms  occurred  on  the  third  day,  in  one  on  the  fourth, 
and  in  one  on  the  fifth  day.  Two  of  the  victims  died  on  the  fourth  day,  one  on  the 
fifth,  one  on  the  sixth,  and  one  on  the  eleventh  day  after  ingesting  the  poison.  Necrop- 
sies were  not  obtained. 

The  apricots  were  canned  at  home. 

A  number  of  chickens  which  ate  the  discarded  food  developed  typical  fowl  botulism 
and  seven  of  them  died.  A  dog  also  became  paralyzed  in  the  hind  l^s  but  recov^ed. 
Bacteriologic  examination  of  the  viscera  and  blood  of  one  of  the  chickens  was  made 
in  the  coroner's  laboratory,  but  no  B.  botulinus  was  found. 

Reported  by  Dickson.    Monograph  of  Rockefeller  Institute,  No.  8,  1918,  p.  23. 

Report  23. — Apricots,  locally  grown  and  home  canned. 

In  January,  1918,  at  San  Bernardino,  Calif.,  two  women  consumed  home-canned 
apricots  which  ''did  not  taste  just  right.''  Both  developed  typical  symptoms  of 
botulism  and  both  died. 
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There  is  no  record  of  the  exact  time  the  poisonous  food  was  eaten,  but  both  victims 
developed  symptoms  on  the  same  day  and  died  on  the  third  day  after  the  onset. 
Necropsies  were  not  obtained. 

None  of  the  poisonous  food  was  available  for  bacteriologic  examination,  but  other 
jars  of  the  apricots  from  the  cellar  contained  neither  B,  botulinus  nor  its  toxin. 

Reported  by  Dickson.    Arch.  Int.  Med.,  1918,  vol.  22,  p.  486. 

(d)  Pears. 

Retort  24. — Pears ^  locally  ffroirn  and  home  canned. 

In  January-,  1910,  at  Sawtelle,  Calif.,  12  persons  (3  men  and  3  women,  2  boys  and  4 
girls)  consumed  home-canned  pears  which  had  been  preserved  four  months  pre^'iously. 
It  was  noticed  that  bubbles  of  gas  escaped  when  the  jar  was  opened  and  that  the  pears 
were  "not  exactly  sour,  but  they  tasted  sharp.** 

All  the  members  of  the  family  developed  typical  symptoms  of  botulism  and  II 
died.  In  seven  instances  the  onset  of  symptoms  occured  within  24  hours  and  in 
five  on  the  second  day  after  ingesting  the  poison.  Three  victims  died  on  the  second 
day,  6  on  the*  third  day,  and  2  on  the  fourth  day  after  the  meal.  The  only  person  who 
recovered  was  the  one  who  merely  tasted  a  small  portion  of  the  pear  when  she  o])ened 
the  jar. 

Necropsy  was  performed  in  one  case,  but  no  record  is  included  in  the  report.  Bac- 
teriologic tests  are  not  recorded. 

Reported  by  Peck.    Southern  California  Practitioner,  1910,  vol.  26,  p.  121. 

Report  25. — Pears^  home  canned. 

In  March,  1918,  at  Colton,  Calif.,  a  man  ate  a  portion  of  home-canned  pears  which 
had  a  peculiar  taste.  There  is  no  record  of  other  persons  having  eaten  of  the  same  lot. 
On  the  following  day  the  patient  developed  gastrointestinal  disturbances,  which 
were  followed  by  the  typical  symptoms  of  botulism.  At  the  end  of  three  weeks  he 
was  much  improved,  although  the  eye  symptoms  persisted,  and  he  eventually  re- 
covered. 

Material  for  laboratory  tests  was  not  available. 

Reported  by  Dickson.    Arch.  Int.  Med.,  1918,  vol.  22,  p.  492 

(e)  Asparagus. 

Report  26. — AsparaguSf  home  canned. 

In  November,  1915,  a  woman  at  Sacramento,  Calif.,  opened  a  jar  of  home-canned 
asparaguB  and,  although  it  was  *'a  little  sour,*'  she  drank  the  juice.  When  she  heated 
the  stalks  a  peculiar  odor  was  given  off,  and  the  son  discarded  the  cooked  material 
because  it  tasted  spoiled. 

About  six  hours  after  drinking  the  juice  the  mother  became  nauseated  and  vomited 
and  later  developed  the  typical  symptoms  of  botulism.  She  died  on  the  fourth  day 
after  ingesting  the  poison. 

Necropsy  was  not  permitted,  and  no  material  was  available  for  laboratory'  tests. 

The  son  who  tasted  the  cooked  asparagus  did  not  become  ill. 

Reported  by  Dickson.    Monograph  of  Rockefeller  Institute,  No.  8, 1918,  p.  25. 

(/)  Corn. 

Report  27. — Com^  commercially  canned. 

In  April,  1918,  at  San  Rafael,  Calif.,  a  woman  ate  three  tablespoonfuls  of  canned 
com  which  had  a  metallic  taste,  although  it  did  not  appear  spoiled  and  had  no  unusual 
odor.  The  com  had  been  "warmed  up,"  but  not  boiled.  In  about  11  hours  she  be- 
came ill.  Two  children.,  who  also  ate  some  of  the  corn,  complained  of  stomach  ache  and 
some  diarrhea,  but  showed  no  further  symptoms  after  a  dose  of  castor  oil.  The 
course  of  the  woman's  illness  was  typically  botulism,  but  not  severe.    She  recovered. 


16  THE  EPIDEMIOLOGY  OF  BOTULISM. 

The  com  was  commercially  canned,  supposedly  in  Ohio.  A'  portion  of  it  was  fed  to 
chickens  by  the  local  health  officer  and  four  died  of  typical  foul  botulism.  The  con- 
tents of  the  crop  of  one  was  examined  by  Mrs.  G.  S.  Burke,  but  no  B.  botulinus  was 
found .    No  further  laboratory  tests  are  recorded . 

Referred  to  by  Burke,  Jour.  A.  M.  A.,  1919,  vol.  73,  p.  1079,  and  investigated  by  tiie 
commission. 

(g)  Home-brew. 

Report  28. — HoTne^brew  liquor. 

In  September,  1919,  near  Colusa,  Calif.,  six  men  imbibed  freely  of  home-brew,  which 
had  been  prepared  from  various  home-canned  products.  One  of  the  men  could  not  be 
located  aft«r  the  party.  Two  of  the  men  had  been  drinking  the  liquor  at  frequent  in- 
tervals for  two  days  before  the  party  and  they  both  became  ill  on  the  day  following, 
but  the  other  three  did  not  develop  any  symptoms  until  the  third  day  after  ingesting 
the  poison.  Two  of  the  victims  died  on  the  seventh  day  and  two  on  the  ninth.  The 
patient  who  recovered  possibly  owes  his  life  to  the  fact  that  his  wife  gave  him  a  very 
large  dose  of  physic  when  he  returned  home. 

Necropsies  were  not  obtained. 

The  liquor  was  prepared  by  placing  canned  peaches,  apricots,  plums,  grapes,  and 
tomatoes  in  a  vinegar  barrel  which  they  filled  with  water.  The  mixture  was  allowed 
to  ferment  for  10  days.  The  fruit  had  been  canned  at  home  four  and  five  years  pre- 
viously.   Analysis  showed  that  the  liquor  contained  from  11  to  15  per  cent  alcohol. 

The  laboratory  tests  were  not  conclusive,  but  little  material  was  available  for  exami- 
nation as  the  barrel  of  liquor  had  been  emptied.  A  number  of  hogs  on  the  ranch  de- 
veloped paralysis,  suggesting  botulism,  and  died  presumably  after  ha\dng  consumed 
the  contents  of  the  barrel. 

B.  botuliniLS  was  isolated  from  the  soil  in  the  garden  where  the  fruit  had  been  grown. 

Reported  by  Kelley,  California  State  Board  of  Health  bulletin,  October,  1919,  vol. 
15,  p.  114. 

Investigated  by  the  commission. 

(2)  ANIMAL  PRODUCTS. 
(a)  Bebf. 

Report  29, — Tamale  (beef)  source  tinknoivn. 

In  May.  1899,  at  Los  Angeles,  Calif.,  a  woman  became  ill  with  symptoms  resembling 
botulism  after  eating  a  beef  tamale  which  appeared  to  be  good.  The  onset  of  symp- 
toms occurred  within  24  hours  of  the  meal.  During  the  course  of  the  illness  there  were 
features  which  suggested  intercurrent  infection,  but  the  patient  eventually  recovered. 

No  laboratory  tests  are  recorded. 

Reported  by  Lewis.      Southern  f'alifornia  Practitioner,  1899,  vol.  14,  p.  464. 

Report  30. — Beef. 

In  November,  1902,  at  San  Francisco,  Calif.,  seven  persons  (three  men,  two  women, 
and  two  wlioae  sex  is  not  stated)  became  ill  in  a  boarding  house  after  eating  "tainted 
boiled  beef."  Three  of  the  victims  died.  The  recorded  onset  of  symptoms  occurred 
as  follows :  One  within  24  hours,  two  on  the  second  day,  one  on  the  third  day,  one  on  the 
fourth  day,  and  one  on  the  sixth  day  after  ingesting  the  i)oison  and  the  course  of  the 
illne?s  wjvs  typical  of  botulinus  intoxication.  The  three  deaths  occurred  on  the  fourth, 
fourteenth .  and  sixteenth  days. 

Necropsy  was  performed  in  one  case  and  engorgement  of  the  capillaries  of  the  me- 
dulla, pons  :md  cerebellum  and  patches  of  broncho-pneumonia  are  recorded.  There 
is  no  recor*!  of  microscopic  examination. 

Reporled  by  Jellineck.  Pacific  Medical  Journal,  1903,  vol.  46.  p.  110,  and  California 
State  Journal  of  Medicine,  1902-3,  vol.  1,  p.  121. 
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Report  31. — Calfs-head  vinegarette^  home  prepared. 

About  eight  years  ago,  at  Lob  Angeles,  Calif.,  a  man  developed  typical  symptoms 
of  botulism  and  died.  He  believed  his  iUness  was  caused  by  eating  home-prepared 
calf  's-head  vin^arette.    No  laboratory  data  are  available. 

Reported  to  the  commission. 

(6)  Pork  and  Beans. 

Report  32. — Pork  and  beansj  commercially  canned. 

In  December,  1906,  three  persons  (two  men  and  one  woman)  developed  typical 
symptoms  of  botulism  after  eating  commercially  canned  pork  and  beans.  It  is  stated 
that  there  was  nothing  abnormal  in  the  appearance,  taste,  or  odor  of  the  beans.  The 
onset  of  symptoms  occurred  within  24  hours  in  two  cases  and  on  the  second  day  in 
one.  One  of  the  victims  died  on  the  fourth  day  and  two  on  the  fifth  day  after  eating 
the  beans. 

A  number  of  chickens  were  fed  with  the  remnants  of  the  beans  and  all  developed 
typical  fowl  botulism;  nine  of  them  died. 

Laboratory  tests  are  not  recorded. 

Reported  by  Sheppard.    Southern  California  Practitioner,  1907,  vol.  22,  p.  37u. 

(c)  Pork. 

Report  33. — Ham,  home  cured. 

In  October,  1917,  at  Los  Angeles,  Calif.,  two  persons  developed  typical  symptoma 
of  botulism  and  died  after  eating  home-cured  ham.  The  onset  of  symptoms  occurred 
within  24  hours  and  death  occurred  on  the  fifth  and  sixth  days  after  ingesting  the 
poison. 

There  is  no  record  of  laboratory  investigation. 

Reported  to  the  commission. 

Report  34. — Sausage^  commercially  prepared. 

In  January,  1915,  at  Los  Angeles,  Calif.,  two  persons,  man  and  wife,  developed 
typical  symptoms  of  botulism  which  were  attributed  to  toxin  in  wiener-wurst.  The 
onset  of  symptoms  occurred  within  24  hours  and  death  on  the  eighth  and  thirteenth 
days  after  ingesting  the  poison. 

Necropsy  was  performed  in  one  case  and  congestion  of  the  viscera  noted. 

There  is  no  record  of  laboratory  investigation. 

Reported  by  Frost.   American  Medicine,  1915,  N.  S.  10,  p.  85. 

(d)  Clams  and  Fish. 

Report  35. — Clamjuicey  commeraally  bottled. 

In  October,  1913,  at  San  Francisco.  Calif.,  three  men  drank  clam  juice  which  was 
prepared  in  a  saloon  by  adding  hot  water  to  bottled  clam  broth.  Two  of  them  de- 
veloped typical  S3m[iptoms  of  botulism  and  died  on  the  third  and  fifteenth  days  after 
ingesting  the  poison.  The  third  man  showed  no  symptoms  excepting  a  slight  gastro- 
intestinal disturbance. 

It  is  recorded  that  the  bartender  drank  from  20  to  30  drinks  of  mixed  variety  daily 
and  that  he  had  imbibed  as  much  alcohol  as  usual  on  the  day  he  drank  the  poisonous 
broth. 

Necropsies  were  not  obtained  and  no  material  was  available  for  laboratory  tests. 

Reported  by  Bine.    Boston  Medical  and  Surgical  Journal,  1917,  pp.  177-559. 

Rbport  36. — Clam  broth,  commercially  bottled. 

In  1912,  at  San  Jose,  Calif.,  two  men  developed  typical  symptoms  of  botulism  after 
drinking  clam  juice  in  a  barroom.    One  died. 

Ko  laboratory  tests  were  made  and  no  further  data  were  available. 
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Roiwrted  to  Dickson  by  attending  physician  in  1916.  Jour.  A.  M,  A.,  1917,  vol.  69, 
p.  906. 

Report  37. —  Tiina,  commercially  canned. 

In  February,  1918,  at  Los  Angeles,  Calif.,  a  man  tasted  a  portion  of  canned  tuna 
which  he  found  to  be  spoiled  and  consequently  discarded  it.  About  three  days  later 
he  developed  typical  symptoms  of  botulism  and  died  on  the  sixth  day  after  tasting 
the  tuna. 

There  is  no  record  of  necropsy  and  no  material  was  available  for  laborator>^  examina- 
tion. 

On  the  day  after  the  tuna  was  discarded,  fourteen  chickens  died  after  an  illnen 
typical  of  fowl  botulism. 

Reported  to  the  commission  in  1921  by  the  attending  physicians. 

Report  38. — Probably  fish  pickled  in  vinegar^  home  prepared. 

On  July  7,  1921,  at  San  Jacinto,  Calif.,  a  woman  opened  a  jar  of  home-canned  white 
beans  which  she  tasted  and  discarded  because  they  were  spoiled.  The  beans  were 
fed  to  a  number  of  chickens.  On  the  following  day  she  opened  one  or  more  jars  of 
home-canned  pickled  mackerel  and  herring  which  had  a  spoiled  appearance  and 
odor,  notwithstanding  which  she  tasted  the  contents  of  the  jar  before  throwing  them 
to  the  chickens.  Two  days  later,  July  10,  the  woman  developed  typical  symptoms  of 
botulism  and  died  seven  days  after  tasting  the  fish.    Necropsy  was  not  obtained. 

On  July  9,  the  day  following  that  upon  which  the  pickled  fish  was  discarded,  and 
two  days  after  the  beans  were  discarded,  a  number  of  chickens  showed  typical  sjinp- 
toms  of  botulism  and  75  died  within  three  days.  A  cat  which  is  known  to  have  eaten 
the  fish,  but  presumably  ate  none  of  the  beans,  developed  typical  symptoms  of  botu- 
lism but  recovered. 

The  fish  had  been  caught  on  June  25  or  26,' less  than  two  weeks  before  the  food  was 
tasted  and  were  prepared  as  follows:  The  fish  were  eviscerated,  cleaned,  washed  in 
fresh  and  salt  water,  and  then  sprinkled  with  salt.  They  were  then  washed  and  cut 
into  small  pieces  and  packed  into  Mason  glass  pint  and  quart  jars  which  had  been 
boiled  for  30  minutes  in  weak  soda  solution.  There  was  no  indication  of  spoilage  at 
this  time.  In  the  jars  the  fish  was  covered  with  vinegar  and  salt  and  to  some  of  them 
tomatoes  were  added.  The  covers  were  applied  and  the  jars  were  placed  in  a  cooker 
and  cooked  for  five  hours,  presumably  at  a  boiling  point  although  there  is  some  doubt 
as  to  whether  that  temperature  was  maintained  throughout. 

A  number  of  chickens  were  sent  to  the  laboratory  for  examination.  B.  botulinttSf 
type  A,  was  recovered  from  the  contents  of  the  crops,  gizzards,  and  intestines  of  two 
chickens  and  botulinus  toxin,  type  A,  was  demonstrated  in  the  contents  of  the  crops. 

Investigated  by  the  California  State  Board  of  Health,  the  Bureau  of  Chemistry,  and 

the  commission. 

(e)  Cheese. 

Report  39. — Cottage  cheese,  horn^  prepared. 

In  June,  1912,  at  Long  Beach,  Calif.,  seven  pereons  developed  typical  symptoms  of 
botulism  and  two  died  after  eating  home-prepared  cottage  cheese. 

No  laboratory  data  are  available. 

Reported  to  the  commission  by  the  attending  physician  in  1921. 

C.  CASES  OF  BOTULISM-CAUSATIVE  FOOD  UNKNOWN. 

(a)  ANATOMICALLY  OR  BACTERIOLOGICALLT  PROVEN. 

Report  40. — Causative  food  unknown. 

'    In  May,  1916,  at  San  Frandsco,  Calif.,  a  man  developed  typical  symptoms  of  botu- 
lism and  died  on  the  fourth  day  after  the  onset  of  his  illness. 
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The  cause  of  the  poiBoning  was  not  determined.  Lahoratory  examinations  showed 
leucocyte  counts  of  10,000  and  14,000.  The  cerebrospinal  fluid  contained  80  cells 
but  the  type  was  not  stated  in  the  report.  The  urine  was  clear  until  the  third  day  of 
illness  when  albumin,  hyaline  casts,  and  red  blood  cells  appeared. 

Partial  necropsy  was  performed  and  extreme  congestion  of  the  meninges  and  sub- 
stance of  the  brain  was  noted.  On  microscopic  examination  cellular  thrombi  were 
observed  in  some  of  the  blood  vessels  of  the  meninges. 

Reported  by  Dickson.    Monograph  of  the  Rockefeller  Institute,  No.  8,  1918,  p.  27. 

Report  41. — Causative  food  unknown. 

In  April,  1921,  near  San  Luis  Obispo,  Calif.,  an  ex-service  man  became  ill  and  was 
sent  to  the  marine  hospital  at  San  Francisco.  He  died  several  days  later.  A  diag- 
nosis of  epidemic  encephalitis  was  made,  but  from  a  study  of  the  records  after  the  pa- 
tient's death  the  symptomatology  and  course  more  closely  resembled  botulism. 

Necropsy  was  performed  and  congestion  of  the  brain  and  meninges  and  the  viscera 
was  noted.  On  microscopic  examination,  a  few  vessels  were  seen  in  the  brain  in 
which  a  slight  perivascular  infiltration  was  present.  No  cellular  thrombi  were  found. 
On  bacteriologic  examination  of  the  brain  tissue,  B.  hotulinuSj  type  6,  was  recovered. 

Reported  by  Geiger.    U.  S.  Public  Health  Reports,  1921,  vol.  36,  p.  1663. 

(6)   CLINICALLY  TYPICAL  CASES. 

Report  42. — Causative  food  unknown. 

In  1913,  at  Hornbrook,  Calif.,  a  woman  developed  symptoms  of  botulism  and  died. 
No  cause  for  the  poisoning  could  be  determined,  but  it  was  noted  that  she  had  been 
caring  for  a  number  of  sick  chickens  just  before  her  illness. 

Necropsy  was  not  performed. 

Reported  by  Dickson.    Jour.  A.  M.  A.,  1917,  vol.  69,  p.  966. 

Report  43. — Causative  food  unknown. 

In  March,  1911,  at  Ix>s  Angeles,  Calif.,  a  man  developed  typical  symptoms  of  botu- 
lism and  died  seven  days  after  the  beginning  of  the  illness. 

Necropsy  is  not  recorded. 

Reported  by  Frost,  Amer.  Med.,  1915,  N.  S.  10,  p.  86. 

Report  44. — Causative  food  unknown. 

In  November,  1919,  at  Berkeley,  Calif.,  three  men  students  at  the  University  of 
California  developed  typical  symptoms  of  botulism  but  all  recovered.  No  material 
for  laboratory  tests  was  available. 

Reported  by  attending  physician  to  the  commission. 

Report  45. — Causative  food  unknown. 

In  September,  1920,  a  family  who  were  motoring  through  were  obliged  to  stop  at 
Coming,  Calif.,  because  of  the  illness  of  their  daughter,  aged  9.  The  symptoms  were 
typical  of  botulism  and  the  child  was  very  ill,  but  recovered.  There  was  no  record  of 
the  child  having  eaten  spoiled  food  and  no  other  member  of  the  family  was  ill. 

Reported  to  the  California  State  Board  of  Health  and  investigated  by  the  commi»- 
iion. 

Since  1889;  a  total  of  45  instances  of  human  botulism  have  been 
reported  for  the  State  of  California.  A  total  of  132  people,  with  81 
deaths,  are  involved  in  these  observations.  According  to  Table  2, 
42  of  the  single  or  groups  of  cases  occurred  since  1910;  in  fact  the 
majority  of  the  outbreaks  were  recognized  during  the  last  five  years. 
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Table  2. 
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0 

0 
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20 

8 

4 

7 

6 
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It  is  significant  that  nearly  one  half  of  the  reports  deal  with  single, 
isolated  cases,  while  the  remaining  20  observations  involve  groups 
and  families.  The  following  explanation  can  be  offered  for  this 
interesting  fact:  In  eight  of  the  records  of  single  cases  it  is  stated 
that  the  patient  tasted  the  preserved  food  in  order  to  confirm  certain 
apparent  signs  of  spoilage.  In  the  majority  of  instances,  the  food, 
which  was  found  imfit  for  consumption,  was  then  discarded.  Its 
poisonous  character  was  subsequently  proved  either  by  the  illness 
or  death  of  the  housewife  or  by  the  occurrence  of  botulism  among 
the  chickens,  which  had  access  to  it.  In  two  instances  (reports  17 
and  26)  the  spoiled  food  was  boiled  and  later  consumed  by  other 
members  of  the  household  without  consequences. 

AGE  AND   SEX  DISTRIBUTEON. 

There  is  no  evidence  of  any  special  predisposition  at  any  age  period. 
The  age  and  the  sex  incidence  in  any  outbreak  seems  to  depend 
entirely  upon  the  accidental  distribution  of  those  who  ate  the  food. 
It  is  of  interest  to  note  that  according  to  the  single  case  reports  more 
females  were  poisoned  than  males.  This  observation  is  readily  ex- 
plained by  the  fact  mentioned  above  that  the  housewives  tasted  or 
sampled  the  spoiled  food.  The  sex  distribution  for  115  cases  can  be 
summarized  in  the  following  formula: 

Children :  Males :  Females  =  1 : 3. 13 : 3.46. 
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INTOXICATION  RATE. 

As  a  rule  all  who  ate  the  poisonous  food  became  ill.  The  recorded 
clinical  cases  in  individual  outbreaks  often  form  100  per  cent  of 
those  consuming  the  food.  In  only  two  instances  (reports  2  and  6) 
is  it  recorded  that  one  person  in  each  outbreak  failed  to  develop 
symptoms  after  eating  the  spoiled  vegetables  or  fruits.  It  seems 
reasonable  to  presume  that  the  person  in  report  2  who  escaped  ill- 
ness received  beans  only  from  the  unspoiled  jar.  The  case  men- 
tioned in  report  6  is  not  readily  explained.  Either  the  toxin  of  B. 
hotvlinus  was  unevenly  distributed  in  the  rather  dry  coiftpact  mass  of 
minced  olives  or  the  husband  who  claims  to  have  eaten  the  same 
amount  of  relish  as  his  wife  possessed  some  resistance  toward  the 
poison.  An  imeven  distribution  of  the  toxin  in  the  food  is  probably 
exceptionally  rare,  but  Romer  (5)  reported  the  fact  that  several 
people  who  ate  of  the  portion  of  a  ham  that  had  a  normal  appearance 
remained  well,  while  those  who  consumed  meat  from  the  deep  green- 
grayish  discolored  parts  developed  typical  symptoms.  These  obser- 
vations should  be  taken  into  consideration  when  the  intoxication 
percentage  is  being  estimated. 

In  comparison  with  the  usual  food  infection  and  poisoning  out- 
breaks, the  botulism  intoxication  rate  appears  rather  high.  In  out- 
breaks due  to  food  intoxications  and  food  poisoning  50  per  cent  and 
in  some  instances  even  80  per  cent  or  more  of  those  consuming  the 
food  become  ill;  but  inasmuch  as  very  few  careful  epidemiological 
studies  of  food  poisoning  have  been  made,  it  is  not  unlikely  that  in 
these  instances  individuals  or  groups  are  overlooked  who  consumed 
the  food  without  harm.  The  available  data,  therefore,  do  not  per- 
mit of  a  comparison  of  the  infectivity  rate  of  food  infections  with  the 
intoxication  rate  of  botulism. 

CASE   MORTALITY   RATE. 

The  number  of  fatal  cases  varies  greatly  in  different  outbreaks. 
In  20  group  and  family  reports  mvolving  from  2  to  12  persons  per 
outbreak,  the  mortality  varied  from  0  to  100  per  cent.  As  a  rule, 
more  than  50  per  cent  succumbed  to  the  intoxication.  In  45  out- 
breaks, there  were  132  cases  with  81  deaths,  or  a  case  mortality  rate 
of  61.3  per  cent.  For  39  outbreaks  in  which  the  causative  agent  was 
known,  the  mortality  was  likewise  62.4  per  cent.  For  3  outbreaks 
(reports  2,  3,  and  5)  definitely  shown  to  be  due  to  B.  hotulinu8  toxin, 
the  case  mortality  rate  was  61.9  per  cent.  It  is  not  unlikely  that  the 
toxicity  and  the  amoimt  of  the  causative  food  consumed  or  better  the 
actual  quantitative  intake  of  the  poison  influences  the  mortality 
rate,  although  there  are  probably  several  factors  which  control  the 
rate  of  absorption  and  thus  cause  individual  variations  in  the  rapidity 
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of  onset  and  severity  of  symptoms.  Concomitant  ingestion  of  other 
microorganisms  in  the  spoiled  toxic  food  may  also  influence  the  death 
rate.  In  children  the  mortality  rate  is  higher  than  in  adults.  It  is 
not  unlikely  that  a  similar  quantitative  relationship  between  body 
weight,  toxin  intake  and  mortality  exists,  as  has  been  observed  in 
guinea  pigs  and  mice. 

According  to  Savage  (6)  the  mortality  in  the  British  food-poisoning 
outbreaks  does  not  exceed  1.5  per  cent.  Likewise  in  Germany,  the 
mortality  rate  was  for  the  years  1868-1898,  according  to  Schneide- 
muhl  (7)  approximately  1.52  per  cent.  It  is  therefore  obvious  that 
botulism,  in  contrast  to  other  forms  of  food  poisoning,  is  character- 
ized by  an  exceptionally  high  case  mortality  rate. 
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no.  2.— H.  C.  V^  home  canned  vegetables;  H.  C.  F.,  home  canned  fruity: ;C.  C.  V.,  commercially  canned 
vegetables;  C.  C.  F.,  commercially  canned  oUves  or  fish;  M.,  meat;  H.  C.  M.,  home  prepared  meats. 

SEASONAL  DISTRIBUTION. 

In  California,  more  than  one-half  of  all  the  botulism  outbreaks 
have  occurred  during  the  fall  and  winter  months,  namely  October- 
February.  This  fact  is  well  illustrated  in  figure  2^  In  contrast  to 
the  bacterial  food  infections,  which  are  usually  prevalent  during  the 
hotter  months,  botulism  bears  no  relation  to  the  climate,  because  it 
is  intimately  connected  with  the  consumption  of  preserved  vegetables, 
string  beans,  corn,  spinach  and  asparagus,  piclded  olives,  and  occa- 
tionally  home-canned  fruits  (apricots  and  pears)  which  takes  place 
during  the  winter  season.  How  far  the  temperature  of  the  sub- 
tropical summer  climate  of  California  influences  the  occurrence  of 
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botulism  will  be  considered  in  connection  with  the  discussion  of  the 
foodstuffs  responsible  for  this  intoxication. 

POODSTUFFS  RESPONSIBLE   FOR  THE   OTJTBItEAK3. 

It  has  been  pointed  out  repeatedly  bj  Dickson  that  in  the  United 
States  the  majority  of  botulism  cases  are  caused  by  the  ingestion 
of  canaed  vegetables  or  fruits  in  which  the  oi^aaism  had  grown  and 
produced  its  toxin.  This  statement  is  home  out  by  the  graphic  pre* 
sentation  of  the  causative  foods  in  figure  3.  According  to  the 
reports  in  which  the  responsible  food  has  been  presumed  to  be  the 
causative  agent  or  has  been  toxicolf^ically  or  bacteriolt^caliy 
proven,  so  62,3  per  cent  of  the  outbreaks  in  California  were  due 


to  home  canned  string  beans,  asparagus,  com,  commercially  packed 
ripe  olives  and  spinach  and  home  canned  fruits  (apricots  and  pears) 
while  only  24,4  per  cent  were  produced  by  animal  products. 

String  beans  played  a  very  important  rftle,  a  little  less  than  one- 
half  of  all  the  outbreaks  due  to  vegetable  products  followed  the  tast- 
ing or  consumption  of  this  food  in  a  preserved  state.  Experimental 
studies  have  shown  that  string  beans  furnish  an  excellent  media  for 
the  elaboration  of  a  very  potent  toxin,  and  that  spoilage  of  this  vege- 
table when  preserved  is  sometimes  so  slight  that  the  housewife  or 
cook  will  fail  'o  detect  it.     Furthermore,  canned  string  beans  are 
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frequently  served  cold  as  salads  and  any  odor,  which  might  arouse 
suspicion,  is  usually  masked  by  the  use  of  vinegar  or  mayonnaise 
dressing.  Probably  similar  difficulties  of  detecting  slight  spoilage 
are  responsible  for  the  outbreaks  due  to  minced  olives.  This  relish 
is  highly  spiced  and  rather  dry;  it  is  consmned  cold  and  volatilization 
of  the  fatty  acids  which  would  indicate  spoilage  is  exceedingly  slight 
in  the  first  few  hours  following  the  opening  of  the  can.  Numerous 
laboratory  examinations  justify  this  statement. 

It  has  been  proven  that  B,  hotvlinus  can  grow  imaided  in  olives, 
spinach,  com,  asparagus,  beets,  peas,  artichokes,  apricots,  peaches, 
pears,  prunes,  and  so  forth,  under  certain  conditions  and  cases  of 
poisoning  due  to  almost  all  of  these  products  have  been  reported. 
However,  it  is  exceedingly  difficult  to  grow  B,  hotulinus  in  the  ma- 
jority of  fruits  and  some  vegetables,  if  they  are  fresh  and  sound  at 
the  time  of  canning.  In  report  5,  it  is  stated  that  the  apricots  were 
unsalable  and  windfall,  ''moldy''  (report  22)  or  ''obviously  spoiled'' 
(reports  23  and  24).  Some  observations  also  suggest  that  fermenta- 
tion and  toxin  production  due  to  B,  hotulinus  occurs  with  much 
greater  facility  in  the  presence  of  concomitant  anaerobes  or  even 
aerobes  and  fungi.  Little  need  be  said  concerning  the  possible 
highly  toxic  properties  of  the  so-called  home-brew  liquors.  Fer- 
menting mixtures  of  fruits  and  vegetables,  provided  a  sufficient 
amount  of  water  has  been  added,  may  favor  the  growth  of  B.  botu- 
'  liniLS  and  the  formation  of  its  toxin.  It  is  therefore  not  unlikelv 
that,  as  in  report  28,  some  of  the  fatalities  which  have  followed  the 
drinking  of  undistilled  home-brew  liquors  may  have  been  due  to  the 
poison  of  B,  hotvlimis.  Toxicologists  and  prohibition  officers  should 
keep  this  possibility  in  mind. 

On  account  of  the  high  protein  content,  the  suitable  reaction 
and  the  degree  of  moisture,  meat,  fish  and  milk  products  can  serve 
excellently  as  mediums  for  the  development  of  B,  hotulinus.  It  is 
therefore  rather  surprising  that  in  this  series  the  number  of  cases 
due  to  these  products  is  comparatively  small.  Unfortunatel}-  neither 
of  these  cases  has  been  proven  bacteriologically  or  toxicologically. 
In  several  instances  (for  example  report  38)  vegetable  products 
were  consumed  at  the  same  time  and  it  is  not  unlikely  that  the  food 
held  responsible  for  the  outbreak  was  not  at  fault.  Furthermore; 
it  is  impossible  to  determine  from  the  available  records  what  con- 
tributory factors  may  lead  to  the  elaboration  of  the  B,  hotulinus 
toxin.  In  a  few  instances  (reports  32,  36,  37,  and  38)  the  products 
were  canned  while  in  others  (reports  33,  34,  35,  and  39)  various 
other  methods  of  preservation  produced  the  condition  suitable  for 
the  formation  of  the  specific  toxin.  In  every  instance,  regardless 
of  the  method  of  preservation,  the  foods  were  consumed  either  in  a 
raw  or  imperfectly  cooked  state.     From  the  data  presented,  it  is 
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•evident  that  animal  food  products  play  a  subordinate  r61e  in  the  botu- 
lism outbreaks  of  this  country.  Notwithstanding  this,  attempts 
have  repeatedly  been  made  to  compare  the  local  conditions  with 
those  in  Europe. 

It  is  not  entirely  clear  why  in  European  countries  pork  or  meat 
products  are  the  most  frequent  causes  of  botulism  whereas  in  the 
United  States  preserved  plant  products  are  usually  responsible, 
although  it  is  a  fact  that  in  those  portions  of  Europe  where  botulism 
is  most  frequent,  there  is  a  habitual  consumption  of  uncooked,  pre- 
served meats  and  that  in  America  canned  vegetables  and  fruits, 
which  have  not  been  cooked  after  the  removal  from  the  container, 
are  widely  used  as  salad.  It  can  therefore  be  stated  that  in  all  prob- 
ability the  differences  in  the  tastes  and  dietaries  of  European  and 
American  people  are  responsible  for  the  differences  in  incidence. 

The  case  mortality  rate  varies  somewhat  according  to  the  food- 
stuff involved  in  the  outbreak. 

Table  3. 


Mortality  from— 


Home  canned  string  beans I  5  i  33  18  54.4 

Commercially  canned  spinach 2  7  3  42.  S 

Commercially  pickled  and  bottled  olives 4  9  3  33. 3 

Home-canned  apricots i  3  15  13  i  80.6 

Home  and  commercially  canned  meat,  fish ,  and  milk. .  7  26  15  67. 6 
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33 
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3 

15 

13 

7 

26 

15 
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It  is  difficult  to  determine  from  the  histories  of  the  outbreaks  the 
contributory  factors  which  favor  the  germination  of  the  spores  of 
the  toxicogenic  bacillus.  In  another  paper  it  will  be  definitely 
shown  that  B,  lotulinus  is  an  organism  of  the  soil.  Spores  of  the 
organism  are  sometimes  quite  abundant,  and  any  food  product  con- 
taminated with  soil  may  occasionally  carry  these  potential  elements. 
Moreover,  it  is  well  known  from  the  work  of  Dickson  and  Burke, 
Weiss,  and  others  that  the  spores  of  the  majority  of  recently  isolated 
strains  are  very  resistant  to  heat.  They  share  this  property  with 
other  representatives  of  the  group  of  proteolytic  anaerobes.  Any 
method  employed  in  the  preservation  of  food  which  fails  to  consider 
these  facts  is  apt  to  favor  spoilage,  and  consequently,  in  a  certain 
small  percentage  of  instances,  the  growth  of  B.  hoiulinus  and  its 
toxin.  It  may  therefore  be  stated  without  fear  of  contradiction 
that  in  the  majority  of  outbreaks  underprocessed,  and  therefore 
improperly  preserved,  nonsterile  plant  products  have  been  the  ve- 
hicles for  the  toxin.  These  conclusions  apply  to  the  commercially 
as  well  as  to  the  home  canned  products. 

Commercially  pickled  and  bottled  olives  or  factory-canned  vege- 
tables (spinach)  were  responsible  for  6  outbreaks,  while  home-canned 
products  were  the  causative  food  in  20  instances.     The  cold-pack 
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method  was  frequently  employed  for  the  camiing  of  vegetables  and 
fruits  at  home,  and  in  this  series  apparently  was  responsible  for  the 
death  of  18  people.  While  there  is  no  necessity  of  entering  into  a 
controversy  relative  to  the  economic  merits  of  the  two  methods  of 
food  preservation,  the  epidemiologic  observations  have  established 
the  fact  that  even  the  commercial  packing  methods  have  been  in  few 
instances  inadequate  to  insure  freedom  from  botulinus  poison.  It  is 
not  surprising  that  the  various  home-canning  procedures  are  ineffi- 
cient when  one  realizes  that  the  commercial  canning  industry,  which 
for  years  has  labored  with  improved  machinery,  a  trained  personnel, 
and  in  many  instances  with  scientifically  controlled  processes  has  not 
entirely  succeeded  in  eliminating  spoilage  and  with  it  the  occasional 
occurrence  of  botulism.  From  a  public-health  standpoint  it  is 
essential  that  all  canning  methods,  whether  commercial  or  at  home, 
should  aim  at  absolute  sterility  of  the  product  to  insure  absolute 
freedom  from  B.  botvlinus  and  its  toxin.  In  the  light  of  recent 
studies  this  prerequisite  does  not  offer  unsurmountable  difficulties, 
provided  fresh  and  sound  vegetables  and  fruits  are  used  for  preserva- 
tion. 

No  information  can  be  gained  from  these  reports  relative  to  the 
influence  of  salts^  sugar,  or  organic  acids.  In  one  instance  (report 
12)  it  is  stated  that  lemon  juice  had  been  added  to  the  jar  of  string 
beans,  yet  the  liquor  was  toxic  and  caused  a  fatal  case  of  botulism. 

The  reports  were  also  analyzed  in  order  to  detect  any  relationship 
between  the  toxicity  and  the  time  which  elapsed  from  the  act  of 
canning  and  the  tasting  or  eating  of  the  preserved  food.  In  the 
majority  of  instances  the  products  had  been  preserved  for  from  2  to 
26  months  previous  to  consmnption.  In  two  cases  (reports  11  and 
38),  however,  it  is  stated  that  the  canned  string  beans  or  fish  were 
only  two  weeks  old.  Unquestionably  the  sxunmer  heat  of  July 
assisted  in  the  production  of  the  toxin.  These  facts  also  indicate 
that  in  some  instances  at  least  the  germination  of  the  spores,  which 
had  been  -subjected  to  heat  during  processing,  was  not  retarded  to 
any  noteworthy  degree.  The  commission  is  in  possession  of  an  epi- 
demiological observation  (see  report  17  on  botulism  in  chickens) 
which  suggests  that  even  in  a  period  of  three  days  sufficient  toxin 
may  be  produced  in  a  half -gallon  jar  of  string  beans,  canned  by  the 
cold-pack  method,  to  be  fatal  when  fed  to  chickens.  There  is  no 
evidence  that  food  originally  toxic  may  become  nontoxic  in  the 
course  of  storage  for  several  months,  although  in  the  light  of  recent 
laboratory  studies  such  conditions  might  be  expected.  Future 
investigations  dealing  with  the  examination  of  spoiled  food  should 
carefully  consider  these  facts,  and  such  material  should  not  only  be 
tested  toxicologically  but  also  bacteriologically  for  the  presence  of 
B.  botvlinus  spores.  At  times  certain  cans  of  spinach  and  oUves 
belonging  to  the  same  lot,  which  was  responsible  for  cases  of  botulism 
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contained  viable  toxin-producing  oi^anisms,  although  no  toxin  was 
present.  As  the  housewives  or  cooks  who  conducted  the  canning 
are  usually  among  the  first  victims  to  die,  many  of  the  contributory 
factors  which  assisted  in  the  elaboration  of  toxins  in  the  preserved 
food  could  unfortunately  not  be  ascertained. 

PHYSICAL  APPEABANCE   OP  THE   INCRIMINATED   FOOD. 

The  prevalent  idea  that  the  food  must  always  be  visibly  spoiled 
in  order  to  be  toxic  is  not  entirely  supported  by  the  available  observa- 
tions, although  there  is  no  doubt  that  in  the  majority  of  instances 
the  canned  product  is  so  spoiled  as  to  readily  attract  the  attention 
of  the  one  who  opens  the  container.  In  order  to  emphasize  this  very 
important  point,  it  is  deemed  advisable  to  tabulate  the  various  state- 
ments as  they  appear  in  the  history  of  the  outbreaks. 

Table  4. — Home-canned  vegetables  and  fruits. 

Report   1.— String  beans:  "Odor  unpleasant/' 

Report  2.-^trIng  l)eans:  "Taste  not  right." 

Reportjt  9, 11.— String  beans:  Jar  leaking.  "Sharp  biting  taste;  on  cooking,  disagreeable  odor. ' 

Report  12.— String  beans:  Peculiar  taste  attributed  to  lemoQ  Juice. 

Report  13.— String  beans:  On  boUing^  disagreeable  odor;  peculiar  irritating  taste. 

Report  15.— String  beans:  Beans  hard  and  supposedly  not  spoUed. 

Report  17.— String  beans:  No  evident  spoilage,  no  bad  odor  or  taste. 

Report  5.— Aprloots:  No  odor,  but  "sharp  taste." 

Report  22.— Apricots:  Top  of  Jar  moldy,  lower  portion  tasting  bitter. 

Report  23.— Apricots:  "Did  not  taste  Just  right." 

Report  6.-~Com:  Spoiled,  but  odor  not  detected  on  account  o£  cold.  Taste  bitter  or  biting. 

Report  27.— Com:  No  spoilage,  no  odor,  but  taste  "metalUc." 

Report  24.— I^rs:  Obviously  spoiled  and  taste  not  rig^t. 

Report  28.>-A8paragus:  A  "little  sour,"  oo  heating,  offensive  odor. 

Table  5. — Commercially  canned  vegetables  and  fruits. 

Report  3.— Spinach:  VIMble  spoilage  and  repulsive  odor  on  heating. 

Report  4.— Spinach:  Neither  spoQed  In  appearance  or  taste  or  odor  on  boiliDg. 

Report  7.— Minced  olives:  No  odor  or  bad  taste,  but  can  emanated  definite  odor. 

Report  19.— Minced  olives:  "  Bitter  or  of  unusual  taste." 

Report  21.— Minced  olives:  "No  evident  signs  of  spoilage." 

From  the  above  tabulation  (Tables  4  and  5)  it  must  be  concluded 
that  in  about  one-half  of  the  instances  the  spoilage  of  the  preserved 
product  was  so  striking  as  to  attract  the  attention  of  the  person  open- 
ing the  can,  yet  in  some  instances  the  disintegration  of  the  contents 
was  so  slight  that  the  housewife  was  prompted  to  confirm  her  im- 
pression  by  tasting  it.  As  a  rule  she  found  the  taste  of  the  poisonous 
food  to  be  abnormal  or  peculiar.  In  some  cases  the  spoilage  was 
not  noticed  until  the  food  became  heated  during  the  process  of 
cooking. 

According  to  reports  15,  17,  4,  and  21,  macroscopic  spoilage  in 
the  form  of  abnormal  consistency  or  appearance  was  certainly  not 
visible.  These  facts  are  supported  by  repeated  observations  made  in 
several  laboratories  by  independent  workers.  Several  jars  or  cans 
of  string  beans,  beets^  asparagus,  olives  and  so  forth,  may  appear 
perfectly  normal  according  to  the  verdict  of  a  large  number  of  persons 
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familiar  with  the  peculiar  odor  of  anaerobic  v^etable  or  fruit  fer- 
mentation, although  they  contain  a  highly  potent  toxin.  Food 
products  containing  a  large  amoimt  of  protein  or  starch,  as  peas, 
com,  fish  and  meat,  are  apt  to  show  marked  physical  disintegration 
and  other  signs  of  spoilage  in  the  form  of  leaking  jars  or  bulging 
cans.  It  will  be  shown  later  that  such  food  is  usually  considered 
unfit  for  hiunan  consiunption,  but  it  has  in  many  cases  been  fed  with 
fatal  results  to  chickens.  From  the  observations  recorded  in  reports 
15,  17,  4,  and  21,  it  becomes  evident  that  it  is  unwise  to  place  ab- 
solute reliance  on  the  dogmatic  assertion  that  only  food  which  is 
obviously  unfit  or  putrid  is  liable  to  contain  the  toxin  of  B.  hotuLinui. 
In  this  connection,  attention  is  called  to  the  interesting  observa- 
tion recorded  in  report  4.  Spinach,  neither  spoiled  in  appearance, 
taste,  or  odor,  had  been  boiled  for  20  minutes  in  fresh  water  and  had 
been  consmned  by  three  people  without  any  bad  eflPect.  The  re- 
mainder of  the  vegetable  was  put  aside,  heated  the  next  day  and 
consumed  by  a  woman  who  developed  a  mild  attack  of  botulism. 
It  is  most  likely  that  the  interior  portion  of  the  boiled  spinach  still 
contained  some  poison,  but  it  is  also  possible  that  during  the  lapse 
of  a  day  in  the  warm  climate  sufiicient  toxin  developed  from  the 
large  nmnber  of  spores  which  were  originally  in  the  imder  processed 
can  and  which  survived  the  boiling.  This  observation  is  described 
in  detail  in  order  to  emphasize  how  difficult  the  prevention  of  human 
botulism  will  be  as  long  as  unsterile,  underprocessed  canned  products, 
which  may  contain  viable  spores  of  B.  botvMnus  are  being  used  by 
the  public  as  food,  although  it  must  be  stated  that  not  all  preserved 
foods  can  be  processed  until  they  are  sterile,  because  the  temperatures 
necessary  to  destroy  the  spores  of  thermophilic  bacteria  would  render 
the  food  unmarketable.  Preservation  of  any  vegetable,  fruit  or 
animal  product  can  only  be  regarded  as  safe,  however,  when  spores 
of  B.  iotulinus  can  not  survive  the  processes.  When  once  this 
prerequisite  has  been  attained,  the  uncertainty  and  uneasiness  which 
is  felt  by  the  consumer  in  judging  or  in  deciding  the  ultimate  dis- 
posal of  an  apparently  sound  or  slightly  spoiled  can  or  jar  of  pre- 
served food,  wUl  be  completely  eliminated. 

GEOGRAPHICAL  DISTRIBUTION. 

A  study  of  Figure  4  and  its  legend  indicates  that  the  outbreaks 
occur  in  all  parts  of  the  State,  but  that  they  are  more  frequent  in 
the  southern  section.  This  localization  is  closely  associated  with 
the  distribution  of  B,  hotulinus  spores  in  nature,  particularly  in  the 
soil.  The  relationship  between  prevalence  of  B,  hoivlinus  in  the  soil 
and  the  frequency  of  botulism  is  also  illustrated  by  the  fact  that  23 
outbreaks  due  to  home-canned  vegetables  or  fruits  occurred  in  rural 
communities.  Furthermore,  the  majority  of  the  rural  outbreaks 
were  caused  by  home-canned  products,  while  in  the  6  urban  out- 


THE  EPIDEMIOLOGY   OF  BOTULISM. 


breaks,  as  could  be  expected,  commercially  pickled  olives  and  camied 
spinacb  were  responsible.  Most  of  the  outbreaks  due  to  animal  or 
fish  products  occurred  in  cities.  It  is  not  unlikely  that  in  all  cases 
the  causative  food  originated  in  the  rural  districts.     The  interesting 
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ol>servation  that  there  may  be  a  geographical  localization  of  botulism 
in  certain  sections  of  a  city  or  village  (reports  16,  17,  and  18)  is  partly 
corroborated  by  the  recently  proven  prevalence  of  B.  botulinus  spores 
in  the  soil  of  these  areas. 


Part  IV. 

HUMAN  BOTUUSM  IN  THE  STATE  OF  WASHINGTON. 

Several  reports  which  appeared  in  the  daily  press  indicated  that 
botulism  is  not  rare  in  the  State  of  Washington.  The  commission 
has  collected  the  reports  dealing  with  two  outbreaks  in  Seattle  and 
with  one  case  observed  in  Monroe.  During  the  month  of  April,  1921, 
an  intensive  survey  on  botulism  was  conducted  in  the  Yakima 
Valley.    The  report  covering  this  investigation  is  presented  in  detail. 

A.  Single  Cases  or  Those  Occorring  in  Groups  and  FamOies*  Proven  by  Bacterio- 
logical and  Tozicological  Tests. 

Report  46. — String  heans^  home  canned. 

In  February,  1921,  at  Seattle,  Wash.,  a  woman  opened  a  jar  of  beans  whidi  was 
''gaesy  and  foamy,''  had  a  pungent  odor  and  a  sour  taste.  Notwithstanding  the 
apparent  spoilage,  she  ate  five  or  six  small  pieces  and  discarded  the  remainder.  She 
developed  typical  symptoms  of  botulism  within  twenty-four  hours  and  died  on  the 
third  day  after  eating  the  beans.  Necropsy  was  not  p^ormed.  A  maid  also  tasted 
one  small  piece  of  bean,  but  inmiediately  spat  it  out  because  of  the  offensive  taste. 
She  did  not  suffer  any  ill  effect. 

The  beans  had  been  grown  upon  a  fann  near  Seattle  where  one  year  before  several 
hogs  had  been  ill  with  symptoms  resembling  botulism  and  two  had  died.  The  beans 
were  packed  at  home  by  the  cold-pack  method,  and  the  victim  stated  that  she  had 
followed  all  directions  explicitly.  Spoilage  was  noted  in  a  number  of  jars  of  beans 
and  other  home-canned  products. 

A  rooster  which  had  eaten  some  of  the  discarded  beans  developed  typical  fowl 
botulism. 

A  portion  of  the  discarded  beans  was  recovered  from  the  garbage  can.  B.  botulinus, 
type  A,  toxin  was  demonstrated  and  the  bacillus  isolated. 

Investigated  by  Dr.  0.  R.  Fellers,  Seattle,  at  the  request  of  the  commission. 

Report  47. — Asparagus ^  purchased  in  open  market  and  home  canned. 

In  November,  1917,  at  Seattle,  Wash.,  three  persons  (two  men  and  one  woman) 
developed  typical  symptoms  of  botulism  after  eating  home-canned  asparagus,  and  all 
died.  The  symptoms  in  one  case  occurred  within  24  hours;  in  the  others  there  is 
no  exact  record.    Death  occurred  on  the  fourth  day  after  eating  the  salad. 

Necropsy  was  perfprmed  in  two  cases,  but  after  the  bodies  had  been  embalmed. 
There  was  marked  congestion  of  the  viscera  and  microscopic  examination  ^owed 
cellular  thrombi  in  the  vessels  of  both  cases. 

A  number  of  chickens  died  after  eating  the  discarded  asparagus,  and  the  contents 
of  the  crops  contained  B.  hotulinuSj  type  A. 

The  aspara^s  had  been  purchased  in  the  open  market  and  canned  at  home  by  the 
method  described  in  the  pamphlet  issued  by  the  manufacturer  of  the  glass  jars  which 
were  used.  When  the  first  jar  was  opened,  the  asparagus  was  cooked  but  did  not 
taste  right,  and  the  housewife  told  the  maid  to  discard  the  lot.  Instead  of  doing  so 
the  maid  gave  the  remainder  of  the  pack  to  a  friend,  at  whose  home  the  poisoning 
occurred. 
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When  the  second  jar  was  opened,  half  the  contents  was  cooked  and  eaten.  Xone^ 
who  ate  the  cooked  asparagus  became  ill.  The  remainder  was  served  after  "  warming 
up^  on  the  following  day  to  one  man.  who  was  the  first  victim  of  the  poisoning.  Four- 
days  later  a  third  jar  was  opened  and  the  contents  served  as  salad  to  two  persons.  lx)th 
of  whom  succimibed  to  botulinus  intoxication. 

The  woman  who  opened  the  asparagus  did  not  note  anything  unusual,  and  only  one 
of  the  three  victims  detected  any  unusual  odor. 

Reported  by  Dickson.    Arch,  of  Int.  Med.,  1918,  22,  p.  485. 

Rbport  48. — Spinachj  locally  grown  and  home  canned. 

In  May,  1919,  at  McKenna,  Wash.,  three  persons  (father,  mother,  and  adult  son) 
developed  typical  symptoms  of  botulism  after  eating  home-canned  spinach.  It  was 
noted  that  the  contents  of  the  jar  had  a  *'bad  scum-'  on  the  surface,  but  this  was 
discarded  and  the  remainder  of  the  spinach  "warmed  up^'  and  served.  No  unusual 
odor  was  detected  when  the  spinach  was  heated,  and  no  bad  taste  was  noted. 

All  the  patients  developed  symptoms  within  24  hoiurs  after  eating  the  spinach,  and 
they  died  on  the  third,  seventh  and  ninth  days  respectively. 

No  material  was  available  for  laboratory  tests. 

Reported  to  the  commisBion. 

B.  Case  Clinically  Typical. 

Report  49. — Caugativefoodunknovm, 

In  November,  1919,  at  Monroe,  Wash.,  a  man  developed  typical  symptoms  of 
botulism  and  died  on  the  sixth  day  of  illness.  There  was  no  record  of  what  food  was 
responsible  for  the  poisoning,  but  commercially  canned  olives  were  suspected. 

No  material  was  available  for  laboratory  testSr 

Reported  to  the  commission. 

BOTULISM   SURVEY   IN  THE   YAKIMA    VALLEY,  STATE   OF  WA8HINGTOX. 

During  April,  1921,  an  outbreak  of  botulism  from  canned  spinach,, 
home  prepared  by  means  of  a  pressure  cooker,  occurred  near  Toppen- 
ish,  Yakima  County,  Wash.  At  the  request  of  the  commission,  thi& 
outbreak  was  inviestigated  by  Dr.  C.  R.  Fellers,  of  the  National 
Canners  Association,  attached  to  the  laboratory  of  the  Pacific  Fish- 
eries Investigations  (Dr.  E.  D.  Clark,  director,  Seattle,  Wash.) .  Tlie 
information  submitted  by  Dr.  Fellers  as  a  result  of  his  inquiry  con- 
cerning the  Toppenish  outbreak  was  regarded  of  such  importance  that 
a  complete  survey  of  the  Yakima  suggested  itself  and  was  later 
carried  out  by  a  member  of  the  commission. 

The  valley  is  geographically,  in  many  respects,  similar  to  certain 
parts  of  California.  The  country,  though  regarded  as  one  valley  and 
situated  between  rather  high  foothills  of  the  Cascade  Mountains,  is 
really  a  series  of  three  smaller  valleys  more  or  less  constricted  in  area^ 
which  for  convenience  of  a  survey  can  be  called  the  Tieton,  the 
Yakima,  and  the  Toppenish.  The  following  geographical  notes  are 
of  some  interest: 

Population,  estimated 60,  OOO 

Total  area  (square  miles) 4, 11^ 

Land  under  cultivation  (acres) 140,  OOO 

Aaseased  valuation $37, 232.  621 
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One  hundred  and  thirty-two  miles  of  graded  and  surfaced  roads. 

Live  stock  in  country:  Horses  and  mules,  16,000;  stock  cattle,  24,745;  dairy  cattle. 
13,189;  sheep,  138,608;  hogs,  22,908;  poultry,  172,980. 

Mean  annual  precipitation,  8.35  inches,  and  snowfall  25.3  inches. 

Fifty  thousand  acres  of  fruit  trees,  about  one-half  of  which  are  in  some  state  of 
bearing;  70  per  cent  apples,  10  per  cent  peaches,  10  per  cent  pears,  and  the  balance 
prunes,  cherries,  plums,  apricots,  etc. 

It  is  evident  from  this  brief  description  that  the  Yakima  Valley  is 
one  of  the  most  productive  and  progressive  agricultural  and  fruit- 
growing districts  on  the  Pacific  Coast. 

According  to  the  best  available  sources  of  information,  there  have 
occurred  in  the  valleys  during  the  last  five  years  7  outbreaks  of  human 
botulism,  27,outbreaks  in  domestic  fowls,  26  in  horses,  3  in  cattle,  and 
1  in  hogs.  The  mortality  rate  among  the  human  cases  was  50  per 
cent.  Aside  from  being  an  important  public-health  problem,  botu- 
lism assumes  in  the  Yakima  Valley  also  a  noteworthy  economic  aspect, 
if  one  realizes  that  the  loss  in  animals  has  been  rather  large,  namely, 
1,150  chickens,  143  horses,  and  30  hogs.  Inasmuch  as  the  informa- 
tion collected  extends  only  over  a  comparatively  short  period  of  time, 
there  is  no  doubt  that  many  other  outbreaks  have  occurred  and  have 
been  overlooked.  The  distribution  of  the  outbreaks  is  shown  in 
figure  6  and  summarized  in  Table  6. 
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The  human  outbreaks  which  have  occurred  in  Yakima  are  briefly 
abstracted  below. 

Cases  Proven  by  Bacteriologic  and  Toxicologic  Tests. 

PLANT  PRODUCTS. 

Report  50. — CorUy  locally  grown  and  home  canned. 

In  April,  1921,  at  Yakima,  Wash.,  a  woman  tasted  about  one-half  teaspoonfal  of 
home  canned  com.  She  discarded  the  lot  because  it  had  a  sour  and  biting  taste.  On 
the  following  day  she  developed  typical  symptoms  of  botulism  and  on  the  ninth  day 
after  tasting  the  com  she  died. 

Necropsy  was  not  performed. 

The  com  was  grown  in  the  vicinity  and  canned  by  the  cold-pack  method.  B, 
botulinusy  type  A,  was  isolated  from  the  contents  of  another  jar  of  the  same  pack. 

Investigated  by  the  commission. 
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Report  51. — Com,  locally  grown  and  home  canned. 

In  January,  1916,  at  Yakima,  Wash.,  a  woman  swallowed  about  two  t^aspoonfuls 
of  home-canned  com  and  discarded  the  remainder  because  it  was  spoiled.  About 
48  hours  later  she  developed  typical  symptoms  of  botulism  and  died  on  the  sixth  day 
of  illness. 

Necropsy  was  not  performed  and  no  laboratory  tests  were  made. 

A  number  of  chickens  ate  the  discarded  com  and  all  developed  typical  fowl  botu- 
lism and  died. 

The  com  had  been  grown  in  the  vicinity  and  canned  at  home. 

Reported  to  the  commission. 

Report  52. — Corny  locally  grown  and  home  canned. 

In  November,  1917,  at  Yakima,  Wash,  a  woman  opened  a  jar  of  corn  which  "had 
the  top  of  the  jar  pushed  out"  and  contained  bubbles  of  gas.  Notwithstanding  the 
visible  spoilage,  she  tasted  a  small  amount  and  noted  that  it  was  bitter.  Within  two 
days  she  developed  t3^ical  symptoms  of  botulism  and  died  on  the  fourteenth  day  of 
her  illness. 

Necropsy  was  not  performed. 

A  number  of  chickens  consumed  the  discarded  portion  of  the  com  and  all  died  of 
fowl  botulism. 

No  laboratory  tests  were  made. 

Reported  to  the  commission. 

Report  53. — Com,  locally  grown  and  home  canned. 

In  December,  1918,  at  Yakima,  Wash.,  a  woman  opened  a  jar  of  com  which  was 
obviously  spoiled.  She  tasted  a  portion  of  the  corn  and  found  it  slightly  sour.  She 
boiled  a  portion  of  the  com  for  30  to  40  minutes  and  while  it  was  being  heated  she 
noted  an  unusual  odor  but  nevertheless  she  gave  it  to  two  children.  On  the  following 
day  the  mother  developed  typical  symptoms  of  botulism  but  recovered,  although  there 
was  transient  blepharoptosis  at  times  for  nine  months.  The  children  did  not  show 
any  signs  of  poisoning. 

A  number  of  chickens  which  consumed  a  portion  of  the  corn  which  was  discarded 
without  ha\4ng  been  cooked  developed  typical  symptoms  of  botulism. 

No  laboratory  tests  were  made. 

The  com  was  grown  in  the  vicinity  and  canned  at  home. 

Reported  to  the  commission. 

Report  54. — Asparagus,  locally  grown  and  home  canned. 

In  November,  1910,  at  North  Yakima,  Wash.,  a  woman  served  "warmed"  but  not 
boiled  home-canned  asparagus  at  dinner.  She  had  opened  one  jar  and  found  it  spoiled 
and  with  a  bad  odor  but  believed  the  next  two  jars  to  be  good.  Ten  persons  took 
asparagus  on  their  plates,  but  as  soon  as  the  hostess  tasted  it  she  noted  that  it  was 
spoiled  and  advised  her  guests  to  discard  it.    All  but  two  of  the  party  did  so. 

Of  the  10  persons  who  had  asparagus  on  their  plates,  it  is  known  that  2  ate  the  whole 
portion,  2  men  merely  tasted  the  asparagus,  and  the  remaining  6  ate  only  a  portion 
of  the  gravy.  Six  persons,  2  men  and  4  women,  developed  typical  symptoms  of 
botulism  and  3  died.  The  2  men  who  merely  tasted  the  asparagus  did  not  develop 
symptoms;  an  observation  which  was  attributed  to  the  fact  that  they  both  drank  freely 
of  beer  after  dinner.  The  onset  in  three  cases  was  on  the  fourth ,  sixth ,  and  eighth  days 
after  ingesting  the  poison.  In  the  fatal  cases,  the  illness  lasted  two  or  three  days 
after  the  onset  and  in  those  which  recovered  there  was  no  marked  improvement  for 
about  three  weeks. 

Necropsies  were  not  performed 

A  number  of  chickens  which  ate  the  discarded  asparagus  developed  typical  fowl 
botulism  and  died. 

Reported  by  McCracken.    The  Leucocyte,  Detroit,  1912,  76',  p.  80. 
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Report  55. — Spinach^  locally  grown  and  home  canned. 

In  April,  1921,  in  the  Toppeniah  area  of  Yakima,  Wash.,  a  man  and  hia  wife  devd- 
oped  typical  symptoms  of  botulism  and  died  after  eating  home-canned  spinach  which 
showed  no  signs  of  spoilage  and  which  tasted  good.  The  onset  of  symptoms  occoired 
on  the  first  and  second  days,  and  death  on  the  fourth  and  ninth  days  after  ingesting 
the  poi^n.  In  one  case,  the  leucocyte  count  aa  the  day  of  death  was  16,000  and  the 
uriiie  was  normal. 

Necropsies  were  not  performed  and  no  laboratory  tests  for  B,  botiUintu  were  made. 

A  number  of  chickens  which  ate  the  discarded  spinach  developed  typical  fowl 
botulism. 

The  spinach  was  grown  in  the  vicinity  and  canned  at  home  in  an  aluminum  pres- 
eure  cooker.  The  reconmiendations  as  to  processing  which  were  issued  by  the  manu- 
facturers of  the  cooker  were  closely  followed. 

Investigated  by  the  commission. 

ANIMAL  PRODUCTS. 

Report  56. —  MUky  commercially  canned. 

In  October,  1920,  at  Yakima,  Wash.,  four  persons  (a  man  and  his  wife  and  two  chil- 
dren, aged  4  and  3)  developed  typical  symptoms  of  botulism  after  consuming  spoiled 
canned  milk,  which  was  mixed  with  coffee.  The  onset  of  symptoms  in  one  case,  the 
father,  was  24  hours  and  in  the  other  three,  48  hours  after  the  poison  was  ingested. 
All  the  patients  recover^. 

In  many  of  the  cans  the  milk  was  thick  and  would  not  flow  from  punched  holes. 
It  was  the  custom  of  the  family  to  use  the  thickened  milk  if  it  had  no  bad  odor,  and  it 
was  from  such  a  product  that  the  poisoning  was  apparently  produced. 

None  of  the  contents  of  the  suspected  can  was  available  for  laboratory  tests,  but 
bacteriologic  examination  of  the  contents  of  other  cans  showed  that  there  was  much 
sediment,  thought  to  be  dirt  or  manure,  and  that  they  contained  viable  bacteria.  B. 
botiilinus  was  not  isolated. 

Investigated  by  the  commission. 

PLANT  PRODUCTS. 

Report  90.^ — Asparagus^  locally  grown  and  home  canned. 

In  October,  1921,  at  Walla  Walla,  Wash.,  an  adult  woman  opened  a  2-quart  jar  of 
home-canned  asparagus  and  tasted  twice  a  portion  of  the  content.  About  48  houn 
later  she  developed  typical  symptoms  of  botulism  and  died  on  the  ninth  day  after 
the  tasting  of  the  toxic  food.    Necropsy  was  not  allowed. 

The  asparagus  was  heated  and  the  son  of  the  deceased  tasted  the  product.  He 
noted  a  ''cheesy  taste"  and  spit  out  part  of  the  piece  he  tasted  but  swallowed  part  of 
it.    He  had  no  ill-effects. 

The  vegetables  were  grown  locally  and  were  canned  in  one  and  two  quart  jars  during 
May  or  June  of  1921.  No  detailed  account  of  the  method  of  canning  was  available, 
because  the  woman  did  the  work  alone;  one  daughter  stated  that  the  usual  method 
was  cold  pack,  boiled  three  hours  in  an  open  boiler  and  sealed  hot.  No  preservative 
was  used  in  canning  except  the  usual  salt  seasoning. 

One  2-quart  jar  had  been  used  and  had  produced  no  ill  effects.  No  part  of  the  con- 
tents of  the  original  jar  tasted  was  available  and  the  jar  containing  the  food  was  broken 
and  placed  in  the  fire.  It  was  not  known  that  the  product  was  spoiled  until  the  poi- 
eoning  occurred .  Of  the  remaining  six  jars  on  hand,  four  showed  evidence  of  spoilage; 
either  discoloration,  swelling  of  the  lids,  odor  or  all  combined.  Three  of  these  jars 
eubmitled  for  examination  showed  marked  evidence  of  disintegration  of  the  stalks, 
leaking  lids  and  repulsive  odor.    They  all  contained  B.  hotxdinus  toxin,  type  A;  the 
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M.  L.  D.  varied  between  1: 10,000-1: 50,000.  B,  botidinu8f  type  A,  was  iflolated  directly 
from  one  jar  in  pure  culture.  Shake  cultures  of  the  liquor  of  the  remaining  jars  gave 
numerous  pure  colonies  of  the  specific  organism.  The  liquor  was  still  toxic  after  an 
exposure  to  a  temperature  of  80°  for  30  minutes.  The  H-ion  concentration  of  the  toxic 
liquor  of  one  jar  (M.  L.  D.  1: 10,000)  was  pn  3.82  and  of  the  two  others  pH  6.28  and  7.35. 

The  heated  asparagus  was  thrown  out  to  the  chickens,  23  of  which  died  out  of  a 
total  flock  of  35. 

Investigated  by  Mr.  R.  T.  Elliott,  Seattle  station,  Bureau  of  Chemistry.  Bac- 
teriological and  toxicological  studies  made  by  the  laboratory  of  the  commission. 

Report  91.' — Com,  home  grown  and  home  canned. 

In  October,  1921,  at  Yakima,  Washington,  an  adult  woman  opened  a  jar  of  com 
and  tasted  a  portion  of  the  contents  which  had  a  bad  odor  and  appeared  spoiled. 
She  developed  typical  symptoms  of  botulism  and  died  on  the  fourth  day  after  the 
onset  of  the  symptoms. 

Necropsy  was  not  allowed. 

The  case  was  diagnosed  as  poliomyelitis  by  an  osteopath,  but  later  seen  by  a  deputy 
health  officer  and  reported  as  botulism. 

Nine  chickens  which  ate  the  discarded  com  developed  fatal  fowl  botulism.  The 
crop  of  one  of  the  chickens  contained  B.  boiulinuB  toxin,  type  A,  and  the  organism 
was  isolated  in  pure  culture. 

Reported  by  Dr.  H.  H.  Smith,  health  officer  of  Yakima;  bacteriological  and  toxi* 
cological  tests  made  by  the  commission. 

In  a  general  way,  the  botulism  observations  made  in  the  Yakima 
Valley  differ  in  no  respect  from  those  reported  for  the  entire  State 
of  Washington,  or  for  California.  It  is  therefore  only  necessary  to 
point  out  certain  interesting  peculiarities.  The  case  mortality  rate 
for  the  13  outbreaks  in  Washington  was  69.1  per  cent,  namely  18 
deaths  among  26  cases.  Again  botulism  was  only  observed  during 
the  fall,  winter,  and  spring  months,  from  October  until  May;  one- 
third  of  all  the  cases  occurred  during  the  month  of  November. 
The  customary  habit  of  consuming  preserved  vegetables  during 
the  seasons  in  which  the  fresh  products  are  not  available  explains 
these  facts. 

Table  7. 
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The  foodstuffs  which  were  respoDsible  for  the  botulism  cases  in 
Washington  are  graphically  shown  in  figure  5,  and  the  various 
factors  accompanying  the  poisoning  cases  are  summarissed  in  Table 
7.  Ten  of  the  reports  state  that  home-canned  vegetable  food  was 
responsible  for  the  intoxications.  In  four  of  the  seven  instances  in 
which  single  cases  occurred  the  habit  of  tasting  visibly  spoiled  food 
led  to  fatalities  among  housewives.  Instead  of  string  beans,  com 
was  the  most  frequent  cause.  This  vegetable  is  excellently  suited 
for  the  development  of  a  very  potent  poison  and  offers  extreme 
difficulties  in  sterilizatiou  on  account  of  the  slow  heat  penetratioo 
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in  heavily  filled  jars.  Furthermore,  it  is  not  unlikely  that  the 
repeated  handling,  which  is  necessary  to  prepare  this  vegetable  for 
canning,  assists  in  the  contamination  of  the  product  with  the  spores 
of  B.  bottilinus. 

Spoilage  of  the  causative  food  was  recognized  and  admitted  in  all 
but  one  instance.  In  this  particular  outbreak,  spinach  which  had 
been  processed  in  a  pressure  cooker  was  assigned  as  the  source  of  the 
poison.  This  observation  lends  additional  support  to  the  statement 
previously  made  that  the  degree  of  macroscopic  spoilage  of  the  pre- 
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served  spinach  in  the  form  of  changes  in  consistency  and  odor  may  l)o 
so  slight  as  to  escape  the  attention  of  the  cook  or  consumer.  Health 
officers,  teachers  in  home  cannii^  and  other  agencies  should  direct 
their  attention  to  these  facts  and  proclaim  their  importance  with  un- 
remitting insistence. 


Unfortunately,  there  were  neither  toxicologic  nor  bacteriologic 
tests  to  establish  the  responsibility  of  the  evaporated  milk,  but  the 
epidemiological  data  were  so  connncing  as  to  leave  little  ground  for 
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doubt.  Recent  laboratory  tests  have  showa  that  B.  botulimts  in  pure 
culture  does  not  grow  freely  in  evaporated  milk  and  it  must  be  assumed 
that  if  the  milk  contained  the  toxin,  there  must  have  been  somecontrib- 
utary  factor  in  this  case.  There  was  no  opportunity  of  investigating 
the  contents  of  the  can  which  is  supposed  to  have  caused  the  poison- 
ing, but  cans  of  the  same  lot  were  found  to  contain  a  sediment  re- 
sembUng  dirt  or  manure,  a  condition  of  affairs  which  makes  it  ob- 
vious that  the  product  would  be  difficult  to  sterilize  and  that  there 
was  every  opportunity  for  the  presence  of  other  bacteria  which  may 
have  played  a  rdle  in  making  the  milk  suitable  for  the  growth  of  B. 
hoiulinus. 

In  view  of  this  outbreak,  the  milk-canning  industry  can  not  con- 
sider its  products  immune  to  the  formation  of  the  botulinus  toxin  and 
they  should  at  once  establish  methods  of  procedure  which  would 
insure  absolute  cleanliness  and  sterility. 

A  bacteriological  study  of  over  100  soil  specimens  collected  in 
Yakima  Valley  explains  the  rather  frequent  development  of  B.  hoiu- 
linus in  underprocessed  home-canned  vegetables  and  fruits.  The  per- 
centage figures  shown  in  figure  6  suggest  that  B,  hoiulinus  is  in  all 
probability  an  inhabitant  of  virgin  soil.  It  may  be  mere  coincidence 
due  to  methods  of  sampling  but  the  available  data  indicate  that  from 
the  mountain  ranges  toward  the  valleys  following  the  descending 
course  of  the  river,  there  is  a  progressive  reduction  in  the  infection  of 
the  soil.  For  example,  virgin  mountain  soil  contained  B.  hoiulinus 
spores  in  83  per  cent  of  instances,  while  earth  collected  in  the  adja- 
cent Tieton  and  Yakima  Valley  sections  gave  57.1  per  cent  and  55.5 
per  cent  cultures.  On  the  other  hand,  the  Toppenish  area,  which  is 
further  removed  from  the  source  of  the  Yakima  River,  supplied  com- 
paratively few  infected  soil  specimens  (11.7  per  cent).  These  facts 
suggest  a  number  of  important  questions  which  can  only  be  answered 
when  intensive  laboratory  studies  already  in  progress  have  been  com- 
pleted. However,  observations  made  in  California  and  Wyoming 
confirm  the  data  collected  in  Yakima.  They  seem  to  indicate  that 
B,  botulinus  is  rather  a  common  anearobe  in  mountain  soil 


Part  V. 

HUMAN  BOTUUSM  IN  THE  UNITED  STATES  AND  CANADA, 
EXCLUSIVE  OF  THE  STATES  OF  CALIFORNIA  AND  WASH- 
INGTON. 

The  commission  has  collected  all  the  reports  dealing  with  botulism 
which  were  accessible  in  the  medical  literature  and  daily  press.  A 
limited  number  of  recent  outbreaks  were  investigated  by  the  com- 
mission and  are  reported  here  for  the  first  time.  In  some  instances 
personal  communications  of  health  officers  have  amplified  the  pub- 
lished reports.  For  the  sake  of  brevity,  the  various  reports  are 
iibstracted  and  only  the  most  essential  points  which  deserve  dis- 
cussion are  mentioned. 

A.  Single  Cases  or  Those  Occurrliig  in  Groups  and  Families,  Proven  by  Bacterio- 
logical and  Toxicological  Tests. 

(1)  PLANT  PRODUCTS. 

(a)  Ripe  Olives. 

Report  57. — Ripe  olives^  commercially  bottled. 

In  August,  1919,  at  Canton,  Ohio,  ripe  olives  were  served  at  a  table  at  which  18 
persons  were  seated.  It  had  been  noted  by  a  waiter  that  the  vacuum  of  the  con- 
tainer was  lost  and  that  the  olives  did  not  ''taste  right"  and  several  of  the  guests 
remarked  that  they  "smelled  like  limburger,**  *'bit  the  tongue,"  "seemed  to  pucker 
the  mouth,"  etc.  Fourteen  of  the  guests,  the  chef,  and  two  waiters  ate  or  tasted  a  por- 
tion of  the  olives  and  all  but  three  developed  typical  s^^nptoms  of  botulism.  In 
general,  it  appeared  that  the  severity  of  the  intoxication  and  the  rapidity  of  deaths 
was  directly  referable  to  the  amount  of  olives  ingested. 

The  14  victims  were  all  adults,  8  men  and  6  women.  Four  men  and  3  women  died. 
In  1  case  the  onset  of  symptoms  occurred  within  a  few  hours,  in  6  on  the  first  day,  in 
3  on  the  second  day,  in  2  on  the  third  day,  and  in  1  on  the  fourth  day  after  the  olives 
were  eaten.  Four  victims  died  on  the  third  day,  2  on  the  fourth,  and  1  on  the  eighth 
•day  after  ingestion  of  the  poison. 

Necropsy  was  performed  in  two  cases,  but  the  viscera  were  examined  only  for  chem- 
ical poisons. 

It  was  noted  that  the  two  men  who  recovered  had  imbibed  freely  of  whisky,  and  it 
is  suggested  that  their  survival  might  have  been  due  to  the  action  of  the  alcohol  in 
destroying  the  toxin. 

The  olives  were  of  the  same  pack  as  were  responsible  for  outbreaks  58  and  60.  Bac- 
teriological investigation  in  several  laboratories  revealed  the  presence  of  botulinus 
toxin  in  the  brine  and  viable  B,  boiuliniiSf  type  A. 

Reported  by  Armstrong,  Story,  and  Scott.  Public  Health  Reports,  1919,  S4y  p. 
2877. 
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Report  58. — Ripe  olives,  commercially  bottled. 

In  October,  1919,  at  Detroit,  Mich.,  ripe  olives  of  the  same  pack  as  caused  outbreak 
57  were  served  at  dinner.  One  of  the  guests  remarked  that  the  olives  were  soft  and 
had  a  peculiar  odor,  but  nevertheless  four  of  the  diners  and  one  servant  ate  some  of 
them.  During  the  following  three  days,  the  son,  aged  12,  an  adult  daughter,  and  a 
waitress  consumed  the  greater  part  of  the  olives;  five  women,  one  man,  and  one  boy 
developed  typical  symptoms  of  botulism  and  three  women,  the  man,  and  the  boy  died. 
One  person  who  ate  some  of  the  olives  escaped  illness. 

In  only  three  cases  was  the  consumption  of  olives  limited  to  a  single  occasion  so 
that  the  time  of  onset  could  be  estimated,  and  of  these  one  showed  first  signs  of  illnese 
within  12  hours,  one  within  24  hours,  and  one,  a  mild  case,  65  hours  after  ingesting 
the  poison.  One  patient  died  in  24  hours,  oxie  in  three  days,  two  in  four  days,  and 
one  between  five  and  six  days  after  the  first  of  the  olives  was  eaten. 

Necropsies  are  not  reported. 

Botulism  antitoxin  was  administered  on  the  fifth  day  to  two  patients,  one  who  died 
and  one  who  recovered,  but  subsequent  tests  proved  that  the  type  of  antitoxin  was  not 
homologous  with  that  of  the  toxin  that  caused  the  poisoning. 

Portions  of  the  olives  and  the  brine  were  sent  to  several  laboratories  for  examination 
and  B.  botulinus,  type  A,  was  demonstrated  in  all.  A  virulent  toxin  was  also  demon- 
strated in  the  brine. 

Reported  by  Jennings,  Haas,  and  Jennings,  Jour.  A.  M.  A.,  1920,  74t  p.  "7,  and 
Emerson  and  Collins,  Jour.  Lab.  and  Clin.  Med.,  1920,  5,  p.  559. 

Report  59. — Ripe  oliveSy  commercially  bottled. 

In  January,  1920,  at  New  York  City,  a  woman  opened  a  jar  of  ripe  olives  and  pre- 
sumably ate  several.  On  the  evening  of  January  9,  she  began  to  vomit  and  the  next 
day  she  showed  typical  symptoms  of  botulism.  She  died  the  following  day  aliout 
14  hours  after  the  onset  of  s^onptoms. 

Necropsy  was  not  performed. 

At  the  evening  meal  on  January  13  a  salad  was  served  which  contained  ripe  olives 
from  the  same  bottle,  and  it  was  stated  that  several  members  of  the  family  had  eaten 
some  of  the  olives  while  the  salad  was  being  prepared.  The  man  who  prepared  the 
salad  said  that  he  had  noticed  nothing  wrong  with  the  taste  or  odor,  but  had  found 
them  "very  good."  Six  persons  (three  men,  two  boys,  and  one  girl)  ate  either  the 
salad  or  whole  ripe  olives,  or  both,  and  all  but  the  girl  developed  typical  symptoms 
of  botulism  and  died.  The  girl  insisted  that  she  had  eaten  none  of  the  salad  and  only 
one  olive,  which  tasted  good.  The  onset  of  symptoms  occurred  4,  22, 26  (two  patients ), 
and  50  hours  after  the  food  was  eaten  and  death  occurred  24 J,  72,  and  74  hours,  reBj)ec- 
tively,  after  the  onset  of  symptoms. 

Botulinus  antitoxin  was  administered  intravenously  in  one  case  without  beneficial 
effect.  It  was  subsequently  shown  that  the  type  of  the  antitoxin  was  different  from 
that  of  the  toxin  which  caused  the  poisoning.  Antitoxin  was  also  given  as  a  pre- 
cautionary measure  to  the  girl  who  had  not  developed  any  symptoms  of  poisoning. 

Necropsy  was  performed  in  one  case  but  the  details  of  the  examination  are  not 
recorded. 

The  olives  had  been  in  New  York  since  October,  1917.  No  evidence  of  spoilage 
was  detected  at  the  time  the  olives  were  consumed,  but  it  is  stated  by  the  author  of 
the  report  that  in  the  laboratory  it  was  noted  that  "  the  odor  had  a  weak  but  apparently 
quite  definite  putrefactive  tinge,"  although  ''there  was  considerable  controversy  in 
the  laboratories  in  New  York  and  Boston  as  to  whether  the  odor  present  in  the  olives 
could  be  considered  characteristic  enough  to  be  of  protective  value  to  the  average 
individual." 

B.  botuliniLS,  type  A,  was  isolated  from  the  olives  remaining  in  the  container  and 
botulinus  toxin  was  demonstrated  in  the  liquid. 

Reported  by  Sisco.    Jour.  A.  M.  A.,  1920,  74,  pp.  516,  690. 
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Report  60. — Ripe  olives,  commercially  bottled. 

In  February,  1920,  at  Memphis,  Tenn.,  ripe-olive  sandwiches  were  served  at  an 
afternoon  party.  Seven  persons  (two  men,  four  women,  and  a  boy)  ate  some  of  the 
olives  and  all  died.  The  onset  of  symptoms  occurred  within  24  hours  in  four  cases, 
on  the  second  day  in  two  cases,  and  on  the  third  day  in  one.  Two  of  the  victims  died 
on  the  second  day,  two  on  the  third,  two  on  the  fourth,  and  one  on  the  ninth  day  after 
ingesting  the  poison. 

Necropsies  are  not  recorded. 

The  olives  were  of  the  same  pack  as  caused  outbreaks  58  and  59.  It  is  not  noted 
that  spoilage  was  detected.  B,  botuliniLs,  type  A,  was  isolated  from  the  olives  which 
remained. 

Reported  by  Fontaine.  Jour.  A.  M.  A.,  1920,  74,  p.  470.  Further  data  obtained 
from  the  Health  Departpient  of  Memphis. 

Repobt  61. — Ripe  olives  (stuffed  with  pimento) ^  Commercially  bottled. 

In  November,  1919,  at  Java,  Mont.,  seven  persons  (four  men,  two  women,  and  onfi 
little  girl  aged  5  years),  ate  stuffed  ripe  olives  and  all  developed  typical  symptoms 
of  botulism.  Three  men  and  two  women  died.  The  onset  of  symptoms  occurred 
within  24  hours  in  two  cases,  on  the  second  day  in  four,  and  on  the  third  day  in  one. 
Death  occurred  on  the  third  day  in  two  cases,  on  the  eighth  day  in  two,  and  on  the 
ninth  day  in  one. 

Necropsies  were  not  performed. 

The  olives  had  been  relabeled  by  the  distributer.  The  only  material  which  was 
available  for  laboratory  tests  was  the  glass  container  which  was  recovered  on  November 
23,  aiter  being  exposed  in  the  snow.  The  United  States  Department  of  Agriculture 
reports  that  B.  botulinus,  type  A,  was  isolated  from  dried  pimento  which  was  adherent 
to  the  glass. 

Rei)Orted  by  De  Bord,  Edmonson,  and  Thom.    Jour.  A.  M.  A.,  1920, 74,  p.  1220. 

Report  62. — Ripe  olives,  commercially  bottled. 

In  June,  1921,  at  Greensburg^  Pa.,  five  persons  ate  ripe  olives  which,  according  to 
the  statement  of  two  of  the  victims  and  of  the  cook,  did  not  appear  to  be  spoiled. 
Two  women  who  ate  one  olive  each  did  not  show  signs  of  serious  illness  although  one 
vomited  after  the  meal,  but  three  women  developed  typical  symptoms  of  botulism 
and  died.  It  is  stated  that  the  onset  of  symptoms  in  two  cases  occurred  within  24 
hours  and  that  death  occurred  on  the  second,  third,  and  fifth  days,  respectively. 

Necropsies  were  not  recorded. 

Botulinus  antitoxin  (type  unstated)  was  administered  on  the  fourth  day  to  one 
patient  without  beneficial  effect.  This  patient  was  also  kept  under  anaesthesia  for 
three  days  prior  to  death. 

It  was  stated  in  one  laboratory  that  the  olive  brine  was  cloudy  and  had  a  ''musty, 
rotten,  molasses  odor.-*' 

B.  botulinus,  type  A,  was  isolated. 
•  From  the  official  report  to  the  Bureau  of  Chemistry,  U.  S.  Department  of  Agriculture. 

(6)  Spinach. 

Report  63. — Spinach,  commerdaUy  canned  {processed  by  boiling  far  three  hours). 

In  January,  1921,  at  Grand  Rapids,  Mich.,  29  persons  (23  women  and  6  men)  devel- 
oped typical  symptoms  of  botulism  and  3  died.  The  cause  of  the  poisoning  was  sub- 
sequently shown  to  be  conunercially  canned  spinach  which  is  said  to  have  had  no  un- 
usual odor  or  indication  of  spoilage  although  the  taste  was  ''biting."'  The  onset  of 
symptoms  in  18  cases  was  within  24  hours,  in  5  cases  on  the  second  day,  in  2  on  the 
third  day,  in  1  on  the  fourth,  and  in  2  on  the  sixth  day  after  eating  the  spinach. 
Death  occurred  in  2  cases  on  the  third  day  and  in  1  on  the  fourth  day  after  ingesting 
the  poison. 
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Necropsy  was  performed  in  all  fatal  cases  but  the  details  of  the  examination  are  not 
yet  recorded. 

The  spinach  was  of  a  pack  which  was  processed  at  a  temperature  considerably  below 
that  of  the  ordinary  trade  procedure  and  in  which  there  was  a  high  per  cent  of  spoilage. 
None  of  the  original  spinach  was  available  for  test,  but  B.  hotulinM,  type  A,  was  re- 
covered from  the  contents  of  another  can  of  the  same  lot.  B,  botulinus,  type  A,  was 
also  isolated  from  the  stool  of  one  of  the  victims  which  was  collected  on  the  eleventh 
day  after  the  spinach  was  eaten,  but  in  another  stool  collected  on  the  thirty-first  day 
no  B.  hotulinv^  was  detected. 

Reported  by  Wells.  Jour.  Mich.  State  Med.  Soc.,  1921,  fO,  p.  381.  Additional 
data  were  given  by  Doctor  Wells  in  a  personal  communication  to  the  commission. 

Report  64. — Spinach^  commercially  canned. 

In  January,  1921,  at  Battle  Creek,  Mich.,  five  women  developed  typical  symptoms 
of  botulism  and  two  died.  It  is  stated  that  no  common  article  of  food  could  be  traced 
and  that  "the  only  suspicious  food  was  canned  spinach,  which  was  shown  in  a  few 
instances  to  be  infected,  giving  positive  tests  to  type  A.'' 

.  There  are  no  accurate  data  concerning  the  time  of  onset  of  symptoms  but  in  the  two 
fatal  cases  death  occurred  on  the  third  and  eighth  day  of  illness. 

Necropsy  was  performed  in  one  case.  It  is  stated  that  "colonies  of  bacilli  whidk 
seemed  to  be  B.  botvJinus  *  «  «  were  noted  in  the  walls  of  small  gas  cysts  located 
in  the  pons  and  medulla.'' 

The  spinach  was  of  a  pack  which  had  been  processed  below  the  standard  of  the 
trade.    B,  botvMnuSf  type  A,  was  recovered  from  some  of  the  cans. 

Reported  by  Colver.    Jour.  Mich.  State  Med.  Soc.,  1921,  20 y  p.  386. 

Rbpobt  66. — Spinach,  commercially  canned. 

In  February,  1921,  at  MiBchawaka,  Ind.,  two  persons  (a  man  and  a  woman)  devel- 
oped typical  symptoms  of  botulism  and  died  after  eating  canned  spinach  which  was 
said  to  have  shown  no  signs  of  spoilage  and  to  have  tasted  normal.  The  onset  of 
symptoms  occurred  within  24  hours  and  the  patients  djed  on  the  fifth  day  after  eating 
the  spinach. 

Necropsies  were  not  reported. 

Antitoxin  (type  unknown)  was  administered  without  beneficial  result. 

Bacteriologic  examination  of  the  spinach  revealed  B.  hottUinus^  type  A,  and  vim- 
lent  toxin. 

Reported  to  the  commission  by  the  attending  physician. 

(c)  Corn. 

Report  66. — Cornj  locally  grown  and  home  canned. 

In  October,  1915,  at  Hillsboro,  Oreg.,  a  woman  opened  two  jars  of  com  which  were 
.  obviously  spoiled  and  had  an  offensive  odor.  She  then  opened  a  third  jar  which  she 
thought  smelled  good,  but  when  she  tasted  about  one  teaspoonful  she  decided  it  also 
was  spoiled  and  discarded  the  lot.  In  about  four  hours  she  noted  pain  in  the  abdomen 
and  on  the  following  day  she  developed  typical  symptoms  of  bolhilism.  She  died  on 
the  fifth  day  after  eating  the  com. 

Necropsy  was  performed  but  no  cause  of  death  was  determined. 

The  com  had  been  canned  at  home  several  months  previously.  A  number  of  hogs 
and  chickens  consumed  that  which  was  discarded  and  50  chickens  developed  typical 
symptoms  of  fowl  botulism  and  died.    The  hogs  showed  no  signs  of  illness. 

B,  botidinuSy  type  A,  was  isolated  from  the  contents  of  the  gizzard  of  one  of  the 
chickens. 

Reported  by  Dickson.    Monograph  of  the  Rockfeller  Institute,  No.  8, 1818,  p.  24. 
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(d)  ASPABAQUS. 

Report  67. — Asparagus,  home  canned. 

In  January,  1918,  at  Boise,  Idaho,  a  salad  prepared  from  cold  home-canned  aspar- 
agus was  served  at  dinner.  When  the  jar  was  opened,  one  of  the  guests  remarked  that 
it  smelled  spoiled,  but  the  hostess  replied,  *'It  can't  be;  I  canned  it  myself.'*  One 
victim  noted  that  it  did  not  taste  right. 

Five  persons  partook  of  the  salad  and  foiu*  develox>ed  typical  symptoms  of  botulism 
and  died,  one  woman,  while  being  moved  to  the  hospital  in  an  ambulance.  The  onset 
of  symptoms  in  three  cases  is  given  as  within  18  hours  after  the  food  was  eaten.  Two 
persons  died  within  24  hours  after  the  meal,  and  two  others  died  within  48  hours  after 
ingesting  the  poison.    One  man  who  ''ate  heavily  of  asparagus-''  escaped  illness. 

Necropsies  are  not  recorded. 

B,  botulimiSy  type  A,  was  isolated  from  the  remnants  of  the  salad  and  asparagus 
juice  and  extra  cap  of  a  container. 

Reported  by  Thom,  Edmonson,  and  Giltner.    Jour.  A.  M.  A.,  1919,  73,  p.  907. 

(e)  Beets. 

Report  68. — Beets,  coTnmerdally  canned. 

In  May,  1920,  at  Florence,  Ariz.,  five  men  (three  Indians  and  two  white  men)  ate 
uncooked  commercially  canned  beets  which  were  apparently  not  spoiled.  AH  devel- 
oped typical  botulism  symptoms  and  died.  The  onset  of  symptoms  in  four  cases 
occurred  within  24  hours  and  in  one  case  within  48  hours  after  the  poison  was  ingested. 
One  man  died  on  the  second  day,  two  on  the  third,  one  on  the  fourth,  and  one  on  the 
seventh  day  after  the  meal. 

Necropsy  was  performed  in  one  case  and  microscopic  examination  showed  prethrom- 
bitic  foci  in  the  vessels  of  the  brain. 

Botulinus  antitoxin,  types  A  and  B,  was  administered  by  intravenous  injections  in 
one  case  on  the  fifth  day  after  the  food  was  eaten,  without  beneficial  results.  Seventy 
cc.  were  injected. 

B.  hotuUnus,  type  B,  was  recovered  from  the  wall  of  the  jejunum  of  one  of  the  vic- 
tims who  died. 

Reported  by  W.  E.  Randall.  Jour.  A.  M.  A.,  1920,  75,  p.  33.  Also  investigated  by 
the  commission  and  referred  to  in  Public  Health  Reports,  1921,  36,  p.  1313. 

(/)  String  Beans. 

Report  69. — String  beans,  hoTne  canned. 

In  February,  1918,  at  Decatur,  Ind.,  two  men,  foiu*  women,  and  one  boy  ate  home- 
canned  string  beans  and  all  developed  typical  symptoms  of  botulism.  There  is  no 
record  that  the  beans  were  spoiled.  The  onset  of  symptoms  in  two  cases  occurred 
within  12  hours,  in  four  within  24  hours  and  in  one  two  days  after  the  meal.  The  four 
deaths  occurred  on  the  fourth,  sixth,  seventh ,  and  ninth  days,  respectively. 

Homol<^u8  antitoxin  was  administered  to  three  victims,  beginning  a  little  over 
eight  days  after  the  ingestion  of  the  poison.  One  of  the  patients  died  a  few  hours  after 
the  injection  and  the  other  recovered. 

Bacteriologic  examination  of  the  contents  of  the  jar  showed  that  the  juice  surround- 
ing the  beans  did  not  contain  virulent  toxin,  but  B.  botnlinvs,  t>T)e  B,  was  recovered 
from  the  spleen  of  one  of  the  victims.     (Graham.) 

It  is  not  recorded  that  any  chickens  ate  of  the  beans,  but  in  the  Decatur  Democrat 
of  March  1,  1918,  it  is  stated  that  a  hog  which  had  been  fed  garbage  from  the  place 
where  the  poisoning  occurred  had  developed  signs  of  paralysis  and  died. 

Reported  by  McCaskey.  Amer.  Jour.  Med.  Sci.,  1919,  158,  p.  57.  Additional  data 
contained  in  a  ]>ersonal  communication  from  Professor  Graham,  Urbana,  111. 
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(2)  ANIMAL  PRODUCTS. 
(a)  Ham. 

Report  70. — Ham^  preserved  at  home. 

In  I9I6,  at  Tampa,  Fla.,  seven  men  developed  typical  symptoms  of  botulism  and 
all  died  after  eating  a  native  "razorback  ham,  which  did  not  have  any  bad  appearance 
or  odor."  The  onset  of  illness  in  all  cases  occurred  within  24  hours  after  the  ham  wae 
eaten;  one  man  died  within  18  hours  and  none  lived  beyond  five  days  after  ingesting 
the  poison. 

A  portion  of  the  ham  was  macerated  in  sterile  salt  solution  and  the  liquid  given  to  a 
cat.  The  cat  developed  typical  symptoms  of  botulism  and  died.  A  similar  result 
was  observed  in  a  dog  to  which  a  small  portion  of  meat  was  fed.  A  mule  was  fed  four 
ounces  of  tube  and  plate  culture  without  effect.  B.  botuHnus  was  recovered  in  pure 
•culture  from  the  ham. 

Reported  by  Randall.    Medical  Record,  1920.  98,  p.  763. 

(6)  Sausages. 

Report  71. — Blood  sausage,  prepared  at  home. 

In  1912,  at  Lowell,  Mass.,  two  men,  one  woman,  and  one  girl  developed  typical 
symptoms  of  botulism  after  eating  homemade  blood  sausages,  which  were  "boiled  in 
water"  before  they  were  eaten.  The  onset  of  8>7nptoms  in  all  cases  was  within  24 
hours  after  the  meal.  One  of  the  victims  died  on  the  third  day  and  one  on  the  fourth 
jmd  two  on  the  fifth  day  after  ingesting  the  poison. 

Necropsies  were  not  allowed. 

The  sausage  was  prepared  from  pork  scraps  and  was  packed  into  a  casing  prepared 
from  the  large  intestine  of  a  hog.    B.  botulinus  was  recovered  from  the  sausage. 

Reported  by  E.  M.  Randall.    Medical  Record,  1920,  98,  p.  763. 

Report  72.* — Su-nvmer  sausage^  commercially  prepared. 

In  December,  1919,  at  Milwaukee,  Wis.,  three  persons  (two  men  and  one  woman) 
hecame  ill  after  eating  summer  sausage,  which  had  been  purchased  from  a  commercial 
packer.  There  is  no  record  of  any  indication  of  spoilage.  About  one-half  hour  after 
the  meal  '*all  three  became  ill  with  nausea,  vomiting,  and  gastrointestinal  symptoms. 
The  acute  symptoms  lasted  for  one  day,  gradually  subsiding  towards  the  end  of  the 
the  third  day. " 

A  cat  which  ate  the  casing  of  the  sausage  showed  similar  symptoms,  but  recovered. 
On  bacteriologic  examination  of  the  sausage,  a  spore  bearing  bacillus  was  isolated 
which  was  believed  to  be  B,  botulinus^  but  the  recorded  data  concerning  its  formatioD 
of  toxin  are  not  convincing. 

Reported  by  Church.    Wisconsin  Med.  Jour.,  1919-20,  JS,  p.  377. 

(c)  Cheese. 

Report  73. — Cottage  cheese j  home  prepared. 

In  October,  1914,  three  persons  became  ill  and  died  after  eating  homemade  cottagt 
cheese  which  had  been  stored  in  a  tin  bucket  in  the  cellar.  All  showed  typical  s>Tnp- 
toms  of  botulism. 

Necropsy  was  performed  in  one  case  and  was  reported  negative  for  poliomyelitis. 

An  emulsion  of  the  cheese  after  incubation  for  48  hours  killed  guinea  pigs  in  36  hours 
and  B,  hotulinust  type  B,  was  recovered  in  cultures  from  the  cheese.  It  is  stated  that 
the  cheese  had  a  slight  putrefactive  odor  due  to  the  presence  of  B.  coli. 

Reported  by  Nevin.  Jour.  Infect.  Dis.,  1921,  82,  p.  226.  Additional  data  were 
given  the  commission  by  the  New  York  State  Board  of  Health. 

<  The  symptomfl  of  the  patients  and  the  short  duration  of  Illness  are  not  typical  of  botulism,  and  this  fM<« 
together  with  indefinite  results  of  animal  inoculation,  suggests  the  possibility  that  the  diagnosis  of  boCulisBi 
was  not  fully  Justified. 
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B.  CliiiicaUy  Typical  Cases,  Single  or  in  Gronps  and  Families,  Causative  Food 

Assigned  on  Epidemlologieal  Grounds  Only. 

(1)    PLANT    PRODUCTS. 

(a)  String  Beans. 

Report  74. — String  beans,  commercially  canned. 

In  1915,  at  Basalt,  Colo. ,  five  persons  died  after  eating  string  beans.  The  symptoms 
were  those  of  botulism.    No  clinical  or  laboratory  data  were  available. 

Reported  by  Curfman.    Colorado  Medicine,  1917,  14j  p.  35. 

Report  75. — String  beans  or  spinach ,  commercially  canned 

In  October,  1912,  at  Romley,  Colo.,  six  men  and  one  woman  developed  typical 
symptoms  of  botulism  and  five  of  the  men  died,  after  eating  canned  string  beans  or 
spinach.  The  onset  of  symptoms  varied  from  about  eight  hours  to  four  days  after  the 
ingestion  of  the  poison,  and  the  deaths  occurred  in  the  fatal  cases  on  the  second,  third, 
sixth,  and  fourteenth  days  after  the  meals.  Convalescence  of  the  two  who  recovered 
was  prolonged  and  tedious. 

Necropsy  in  one  case  showed  congestion  of  the  viscera,  and  thick  mucus  in  the 
bronchi.  Remnants  of  the  beans  and  spuiach  were  consumed  by  five  burros,  all  of 
which  developed  typical  symptoms  of  botulism  and  died.  The  contents  of  another 
can  of  spinach  of  the  same  lot  was  fed  to  a  Belgian  hare  without  producing  symptoms. 

Reported  by  Curfman.    Colorado  Medicine,  1917, 14y  p.  35. 

Report  76. — String  beans y  home  canned. 

In  December,  1917,  at  Ontario,  Oreg.,  a  woman  opened  a  jar  of  string  beans  and 
tasted  the  contents  to  determine  whether  they  were  good.  She  decided  they  were 
"not  exactly  right"  and  discarded  them.  On  the  following  day  she  developed 
typical  symptoms  of  bbtulism  and  died  about  52  hours  after  tasting  the  beans. 

Necropsy  was  not  performed. 

A  number  of  chickens  ate  the  discarded  beans  and  39  of  them  died  of  fowl  botulism 
within  two  or  three  days. 

Reported  by  Dickson.    Arch.  Int.  Med.,  1918,  22,  p.  483. 

Report  77. — String  beans,  locally  grown  and  hom^  canned. 

In  October,  1918,  at  Klamath  Falls,  Oreg.,  one  woman  tasted  a  portion  of  home- 
canned  string  beans  which  were  obviously  spoiled.  Within  24  hours  she  developed 
typical  symptoms  of  botulism  and  died  on  the  fifth  day  after  ingesting  the  poison. 

A  number  of  chickens  ate  the  discarded  beans  and  all  died  of  typical  fowl  botulism. 

No  laboratory  tests  were  made. 

Reported  to  the-conmiission. 

Report  78. — String  beans,  home  canned. 

In  March,  1918,  at  Newark,  N.  J.,  three  persons  became  ill  and  two  died  after  eating 
home-canned  string  beans  as  salad.  The  symptoms  were  typical  of  botulinus  intoxi- 
cation. 

A  number  of  chickens  which  ate  the  discarded  beans  died  of  typical  fowl  botulism. 

Investigated  by  G.  C.  De  Bord,  Bureau  of  Chemistry,  U.  S.  Department  of  Agri- 
culture.   Mentioned  by  Thom,  Edmonson,  and  Giltner,  Jour.  A.  M.  A.,  1919,  7S, 

p.  912,  footnote  20. 

(6)  Corn. 

Report  79. — Com,  locally  grown,  home  canned. 

In  November,  1917,  in  New  York  State,  seven  persons  (two  men,  one  woman, 
and  four  children)  ate  succotash  made  from  home-canned  com  and  fresh  beans.  One 
adult  visitor  refused  to  eat  the  vegetable  because  of  the  bad  odor,  and  some  who 
ate  it  are  said  to  have  pronounced  it  ''bad."    One  person  merely  tasted  it.    The 
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seven  who  ate  the  succotash  developed  typical  symptoma  of  botulion  and  five  died. 
The  onset  of  symptoms  occurred  in  four  cases,  three  diildren  and  one  adult,  in  thin 
24  hours,  and  in  one  child  on  the  second  day  after  the  meal.  One  of  the  victims 
died  on  the  third  day,  three  on  the  fourth,  and  one  on  the  fifth  day  after  ingesting 
the  poison. 

Necropsy  was  performed  in  one  case  and  congestion  of  the  viscera  and  hemonhages 
of  the  intestines  were  noted. 

No  material  was  available  for  laboratory  tests. 

Reported  to  the  commission. 

Report  80. — Corrij  home  canned. 

In  January,  1920,  at  Pittsburgh,  Pa.,  two  men,  one  woman,  and  one  boy  developed 
typical  symptoms  of  botulism  after  eating  home-canned  com  which  tastod  sour. 
The  onset  of  symptoms  in  all  cases  was  within  24  hours  after  the  meal.  Three  of  the 
victims  died,  one  child  on  the  third  day,  one  adult  on  the  eighth  day,  and  one  on 
the  ninth  day  after  ingesting  the  poison. 

Clinical  laboratory  tests  are  reported  as  follows:  Leucocyte  count  in  one  case,  6,700, 
with  71  per  cent  polymorphonuclear  neutrophils,  and  in  another,  8,300,  with  73  per 
cent  polymorphonuclears;  spinal  fluid  in  one  case  taken  during  life  showed  3  cells 
per  c.  mm.;  globulin  test  negative  and  Wassermann  test  negative;  blood  pressores 
registered  116/85  and  108/80  in  two  cases. 

Blood  serum  of  one  patient  was  injected  into  animals  without  producing  symptoms. 

Necropsy  was  performed  in  all  three  cases  and  on  microscopic  examination  the 
brains  of  two  were  n^;ative  but  the  brain  of  one  showed  hemorrhagic  areas  in|tbe 
medulla  and  the  lung  of  another  contained  hemorrhagic  infarcts. 

Anaerobic  cultures  from  the  liver,  spleen,  and  feces  in  three  cases,  from  the  lungs 
and  heart's  blood  in  two,  and  from  the  brain  in  one  were  negative  for  B,  hotulimu. 

Bacteriologic  examination  of  the  contents  of  another  jar  of  the  same  pack  showed 
viable  spore  bearing  bacilli  but  no  B.  botulinus. 

Reported  to  the  commission  by  Drs.  S.  R.  Haythom  and  E.  R.  Lacy,  William  H. 
Singer  Memorial  Research  Laboratory,  Pittsburgh,  Pa. 

(c)  Bbbts. 

Report  81. — Beets y  home  canned. 

In  April,  1921,  at  Pueblo,  Colo.,  two  men,  two  boys,  aged  13  and  9,  and  one  giri 
aged  4,  developed  typical  symptoms  of  botulism,  and  three  of  them  died.  The  onset 
of  symptoms  in  two  cases,  both  of  whom  died,  was  within  24  hours,  in  two,  one  of  whom 
recovered  on  the  second  day,  and  in  one  mild  case  on  the  third  day,  after  the  suspected 
food  was  eaten.  The  blood  coimt  in  one  case  showed  R.  6.  C.  4,850,000,  leucocytes 
8,800,  polymorphonuclear  neutrophiles  80  per  cent. 

Necropsies  were  performed,  but  the  examinations  have  not  been  recorded  in  detail. 
In  one  case  there  was  purulent  nasopharyngeal  discharge,  hyperemia  of  the  left 
hemisphere,  and  softening  of  the  frontal  lobe  of  the  brain.  Microscopic  examination 
is  not  recorded. 

Bacteriologic  examinations  of  the  brain  of  the  victims  were  negative  for  B,  batultntu, 
as  was  also  a  stool  of  a  survivor,  taken  on  the  twenty-sixth  day  after  the  meal. 

There  was  some  question  as  to  the  cause  of  the  jMisoning,  and  the  following  table 
gives  the  details  of  the  menu  and  the  amount  of  various  foods  consumed  by  each  penon : 
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Table  8. 


Name. 


Age.  Chicken. 


R.M i  28 

H.M I  13 

P.M I  9 

Mrs.M....!  25 

ICrs.  G 26 

A.E 4 

J.E 6 

Mr.  E 29 


Hom^ 

canned 

beets. 


I 


Dessert.! 


Status  and  treatment  of  case. 


0 
0 

+ 

0 


+ 

+ 
+ 


Mild  case;  20  oc.  of  serum,  subcutaileously. 
I  Died, 

I  Recovered;  40  oe.  of  serum,  suboutaneously. 
I  WeU. 

Well:  suitplclous  symptoms  6  day?  later; 
I     given  20  oc.  of  serum  subcutaneoiisly. 
'  Died. 
'  Well. 

Died. 


>Beet. 

There  can  be  no  siuspicion  of  the  canned  com,  because  it  was  in  a  normal-appearing 
can,  had  no  bad  taste  or  odor  and  no  appearance  of  spoilage  and  was  cooked  for  at 
least  30  minutes  before  it  was  served.  Moreover,  the  housewife  tasted  the  corn  before 
it  was  cooked  and  did  not  develop  symptoms.  The  beets  had  been  grown  and  canned 
at  home  by  the  cold-pack  method  and  were  the  last  of  a  lot  of  12  jars,  11  of  which  had 
been  consumed.  No  spoilage  had  been  detected  in  any  of  them.  They  were  con- 
tained in  the  half-gallon  jar,  and  it  was  noted  that  the  liquid  was  cloudy,  but  this  was 
poured  off  and  replaced  by  hot  vinegar.  The  jar  was  not  a  swell,  and  no  unusual  odor 
was  detected,  even  when  the  hot  \'ine^ar  was  added.  One  of  the  survivors,  an  adult. 
declared  that  the  taste  was  remarkably  good. 

Investigated  by  the  commission.  Data  pertaining  to  the  'post-mortem  material 
incomplete,  because  the  specimens  for  examination  were  lost  in  the  Pueblo  flood. 

Report  S2.^— -Possibly  beets,  commerciaUy  canned. 

In  May,  1919,  about  20  miles  from  Dawson  City  in  the  Yukon  territory.  Canada. 

23  persons  developed  typical  symptoms  of  botulism  and  12  died  after  a  meal  at  which 
Government-inspected  cold-storage  bc^ef.  commercially  canned  corn,  beets,  apricots, 
pears,  and  milk  were  served.    In  10  cases  the  onset  of  symptoms  occurred  within 

24  hours,  in  5  on  the  second  day,  in  2  on  the  third  day,  in  2  on  the  fourth  day  and 
in  1  on  the  fifth  day  after  the  meal.  One  of  the  patients  died  on  the  second  day, 
1  on  the  third,  3  on  the  fourth,  3  on  the  fifth,  a  Ad  1  each  on  the  sixth,  nineth,  eleventh, 
and  fourteenth  days  after  the  food  was  eaten.  Of  the  survivors,  8  were  seriously  ill 
and  3  were  mild  cases. 

There  was  no  material  for  bacteriologic  examination  as  the  Northwest  Mounted 
Police  disposed  of  the  meat  and  the  camp  surgeon  was  one  of  the  victims  and  unable 
to  make  a  personal  investigation  at  the  time.  It  was  supposed  that  the  meat  was 
responsible  for  the  poisoning,  because  all  of  the  victims  ate  meat,  some  of  it  quite 
rare,  whereas  it  was  recorded  that  two  victims  had  not  eaten  beeta.  However,  there 
is  evidence  that  at  least  some  of  the  beets  had  a  peculiar  taste.  The  fact  that  all 
who  ate  the  beets  did  not  become  ill  could  be  explained  by  the  fact  that  the  contents 
of  five  tins  were  served. 

Reported  by  Glancy  (one  of  the  victims.)  Canadian  Med.  Assoc.  Jour.,  1920. 10 ^ 
p.  1027. 

(d)  Tomato  Catsup. 

RgpoRT  83. — Tomato  catsup,  commerciaUy  bottled. 

In  Cook  County,  111.,  two  persons,  man  and  wife,  developed  symptoms  of  botulism 
and  were  ill  for  several  weeks  although  they  ultimately  recovered.    Bacteriologic 

» In  the  official  report  of  these  cases,  it  is  stated  that  the  cold-storage  meat  was  believed  to  be  the  cause 
of  the  poisoning,  but  in  the  records  it  is  noted  that  the  canned  beets  had  an  unusual  taste. 
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ezamiiuition  of  the  suspected  catmip  yielded  an  anaerobic  spore-beaiing 
bacillus  which  gave  positive  tests  for  B.  botulinuM,    It  was  noft  typed. 
Personal  communication  bv  Graham,  Univenity  of  Illinois. 

(e)  SnxACH. 

Report  H4. — Spinarh,  commercially  canned. 

In  April.  1920.  in  New  York  City,  two  persons,  man  and  wile,  developed  typical 
symptoms  of  lK>tulism  and  died.  The  onset  of  symptoms  in  both  cases  was  within 
24  hours  after  eating  canned  spinach  in  a  restaurant.  The  husband  said  the  spinach 
tasted  good  but  the  wife  said  her  portion  was  "rotten."  The  woman  died  on  the 
third  day  and  her  husband  on  the  fourth  day  after  ingesting  the  suspected  food. 

Hotulinus  antitoxin,  "  Xeiin  strain,"  type  B,  was  administered  to  one  case  without 
beneficial  result:   180  cc.  were  given  intravenously. 

Bacteriologic  examination  of  the  feces  of  the  patients  showed  no  B.  hotulinus. 

No  evidence  of  spoilage  was  detected  in  the  spinach  but  it  was  of  the  same  brand 
as  that  which  caused  the  poisoning  in  outbreak  3.  The  spinach  was  removed  from  the 
can.  cooked  and  kept  warm  by  steam  baths.  It  was  stated  by  the  proprietor  of  the 
restaurant  that  18  other  persons  had  been  8er\'ed  spinadi  the  same  day  and  that  none 
became  ill. 

Reported  to  the  commission. 

(2;  ANIMAL  PRODUCTS. 

(a)  Chicken. 
Report  8o. —  Minced  chicken. 

In  May.  1913.  at  Boston,  Mass.,  one  man  developed  typical  symptoms  of  botulism 
from  which  he  recovered  after  a  tedious  illness  of  more  than  six  weeks.  The  onset 
of  acute  gastrointestinal  disturbances  occurred  about  two  hours  after  ingestion  of 
the  suspectfKl  food.  Minced  chicken  eaten  in  a  restaurant  was  suspected  of  being 
respoDHible  for  the  poisoning. 

Laboratory  U^Xs  W€»re  not  made. 

Rf*portf*d  by  Stilos  (the  victim).    Jour.  A.  M.  A.,  1913,  6/,  p.  2301. 

(6)  Ham. 

Report  8G.    -Ham,  ccmvmfTcially  prepared. 

In  June,  1920,  at  a  Bummer  resort  in  Maine,  four  persons  (three  men  and  one  womaa' 
developed  typical  symptoms  of  botulism  and  all  died.  The  time  of  onset  of  symptoms 
is  not  stated,  but  the  patients  died  on  the  third,  fifth,  ninth,  and  tenth  day  of  illnesB, 
respectively. 

The  cause  of  poisoning  was  not  determined,  but  it  is  known  that  all  ate  from  the 
small  end  of  a  ham  which  had  been  purchased  in  the  open  market.  Three  of  the 
victims  stated  that  the  ham  had  a  bad  taste. 

liactoriologic  tests  are  not  recorded. 

R(*port(»(l  l)y  E.  M.  Randall.    Med.  Record,  1920,  98,  p.  763. 

Report  87.  —SnwkedhoTn  and  salted  pork,  home  prepared. 

''  During  November,  1919,  at  Sioux  Rapids,  Iowa,  five  persons  became  sick  fram 
eating  Bmok^nl  ham  and  salted  pork  kept  in  a  barrel,"  Three  of  the  patients  died. 
In  one  cui^e,  which  is  recorded  in  detail,  the  patient  was  ill  for  over  six  weeks  with  an 
illno8fl  associated  with  fever  as  high  as  104.2°  F.,  and  various  symptoms  of  intracranial 
irritation,  which  are  not  characteristic  of  botulism. 

Necropsy  was  performed,  the  anatomical  diagnosis  including  fibrino-purulen^ 
1)asilar  leptomeningitis,  marked  anemia  and  edema  of  the  brain  and  anemia  of  the 
Icptomeninges.  Microscopic  examination  showed  marked  perivascular  infiltration 
with  lymphocytes. 

Bacteriologic  examinations  of  the  exudate  at  the  base  of  the  brain  and  from  the 
spleen  were  negative  for  B.  hotulinus.  Cultures  and-  feeding  tests  from  the  piec« 
of  pork  which  remained  in  the  barrel  were  negative  for  B.  botitlinus. 
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In  view  of  the  unusual  clinical  course  and  the  character  of  the  pathologic  findings, 
as  well  as  the  absence  of  confirmatory  bacteriologic  evidence,  there  is  justifiable 
doubt  as  to  the  correctness  of  the  diagnosis  of  botidism  in  the  case  recorded. 

Reported  by  Semerak.    Jour.  Infect.  Dis.,  1921,  29 ,  p.  190. 

(3)  CAUSATIVE  FOOD  UNKNOWN. 

Report  88. — Causative  food  uvknovm. 

In  May,  1916,  at  Boston,  Mass.,  a  woman  developed  symptoms  which  strongly 
suggested  botulism.  After  a  tedious  illness  of  several  weeks  she  recovered.  A 
diagnosis  of  botulism  was  made,  but  the  carrier  of  the  poison  was  not  detected. 

Reported  by  Lancaster.    Trans.  Amer.  Ophthal.  Soc.,  1916,  14,  p.  648. 

Report  89. — Causative  food  unhrwum. 

In  April,  1918,  in  New  York  City,  one  man  developed  symptoms  which  were 
diagnosed  as  botulism.  He  recovered  after  an  illness  of  several  weeks.  The  carrier  of 
the  poison  was  not  detected. 

Examination  of  the  cerebrospinal  fluid  showed  no  increase  in  cells. 

Reported  by  Grossman.    Neurological  Bulletin,  1918,  1,  p.  260. 

Since  1912,  33  instances  of  botulism  have  been  reported  for  the 
entire  United  States  and  Canada,  exclusive  of  the  States  of  California 
and  Washington.  A  total  of  187 people,  with  114  deaths,  are  involved 
in  these  observations.  According  to  Table  9,  the  majority  of  cases 
occurred  during  the  last  five  years.  Furthermore,  the  annual  num- 
ber of  outbreaks  definitely  increased  during  and  immediately  after 
the  war,  which  prompted  the  investigations  on  which  this  report  is 
based. 

Table  9. 
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In  contrast  to  the  observations  made  in  California  and  Washington, 
only  6  histories  refer  to  single  cases,  while  25  reports  consider  out- 
breaks with  2  to  29  cases  of  botulism.  The  predominance  of  com- 
mercially canned  foods,  as  olives  and  spinach,  which  were  served  at 
dinner  parties,  may  account  for  these  differences.  It  is,  however, 
more  likely  that  many  single  cases  have  escaped  recognition  and  are 
therefore  not  available  for  consideration. 

AGE   AND   SEX   DISTRIBUTION. 

As  previously  stated,  there  is  no  evidence  of  any  special  incidence 
of  either  sex  or  at  any  age  period.  The  sex  distribution  can  be 
summarized  by  the  following  formula: 

Children  :  Males  :  Females  =  1 :9.1 :7.1. 

INTOXICATION    RATE. 

It  is  again  definitely  shown  that  the  intoxication  rate  is  very  high. 
In  five  outbreaks,  however,  either  one  or  several  persons,  who  ate 
of  the  poisonous  food,  escaped  without  showing  symptoms.  The 
histories  of  outbreaks  58,  59,  and  62  state  that  single  individuals, 
each  consuming  one  olive,  failed  to  contract  botulism.  Report  67 
mentions  that  one  negro,  who  ate  heavily  of  the  asparagus,  escaped 
illness.  There  is  some  dispute  relative  to  the  number  of  persons 
w^ho  consumed  the  commercially  canned  beets  responsible  for  five 
deaths  in  Florence,  Ariz,  (report  68).  According  to  Randall,  nine 
people  ate  the  poisonous  vegetable,  while  the  commission  found  only 
five  men,  in  whose  cases  the  evidence  was  conclusive  that  they  had 
consumed  the  product. 

In  Report  62,  it  is  stated  that  the  woman  who  escaped  illness  after 
eating  one  olive,  vomited  immediately  after  the  meal  and  it  is  assumed 
that  she  eliminated  the  poison  in  this  manner.  This  explanation 
is  not  absolutely  sound.  Numerous  histories  mention  initial  vomit- 
ing notwithstanding  which  fatal  botulism  developed  in  the  majority 
of  the  cases.  The  observation  of  Romer  (2)  suggesting  an  unev^ 
distribution  of  the  toxin  in  ham  is  supported  by  the  facts  detailed 
in  report  86. 

CASE    MORTALITY  RATE. 

The  number  of  fatal  cases  varied  greatly  in  different  outbreaks. 
In  33  observations  there  were  187  cases  with  114  deaths,  a 
mortahty  rate  of  60.9  per  cent.  According  to  Table  10,  the 
mortality  is  affected  slightly  by  the  foodstuffs  responsible  for  the 
botulism  cases.  However,  aside  from  the  initial  toxicity  and  the 
quantity  of  the  poisonous  food  which  has  been  consiuned  by  the 
members  of  the  groups  or  families,  the  form  in  which  the  toxic  vegeta- 
bles or  meats  have  been  served,  either  alone  or  with  other  food  or 
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reheated  or  washed  before  use,  influences  the  mortality  rate, 
ports  57  and  63  support  these  general  conclusions. 
Tablb  10. 
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SEASONAL  DISTRIBUTION. 

The  time  of  the  year  had  no  influence  on  the  number  of  outbreaks. 
It  is  probably  mere  coincidence  that  5  outbreaks  occurred  in  January 
and  abo  in  October.  Most  of  the  botulism  cases  due  to  home-canned 
products  developed  in  the  fall  and  winter  months  for  reasons  previ- 
ously discussed. 


The  various  foodstuffs  either  assigned  as  the  cause  or  proven  to 
have  been  responsible  for  the  botulism  in  33  outbreaks  are  shown  in 
graphic  form  in  flgure  7.  Plant  products  caused  72.5  per  cent  of  the 
cases,  while  27.3  per  cent  of  the  outbreaks  must  be  attributed  to 
animal  products.     Commercially  bottled  olives,  commercially  canned 
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spinach  and  home  and  commercially  canned  string  beans  were 
responsible  for  one-half  of  the  single  or  group  and  family  cases. 
The  commission  had  no  means  to  verify  the  reports  (72, 83,  and  87) 
dealing  with  tomato  catsup,  sausages,  and  smoked  ham  and  mentions 
the  histories  merely  for  the  sake  of  completeness. 

The  commercially  packed  products,  which  were  involved  in  16  out- 
breaks, were  grown  and  canned  in  the  following  States: 

Table  II. 

California 0  outbreaks  (6  olives  and  3  spinach). 

Kansas 1  outbreak  (string  beans). 

Ohio 1  outbreak  (beets). 

Wisconsin 1  outbreak  (sausages). 

Unknown 4  outbreaks  (1  spuiach,  1  beets,  1  string  beans  and  1 

tomato  catsup). 

The  home-canned  vegetables  or  meats  which  caused  15  outbreaks 
were  grown  and  preserved  in  the  States  of  Colorado,  Florida,  Idaho, 
Indiana,  Iowa,  New  Jersey,  Oregon,  New  York,  and  Pennsylvania. 

Among  the  numerous  causes  which  favored  the  persistence  and 
multiplication  of  B.  botvlinus  in  home-canned  foods,  incomplete  steril- 
ization must  be  considered  the  most  important  factor.  This  state- 
ment applies  also  to  the  commercially  canned  ripe  olives  and  spinach. 
Until  quite  recently,  the  processes  involved  in  preserving  ripe  olives 
were  briefly  as  follows: 

The  fruit  was  permitted  to  ripen  on  the  trees,  care  being  exercised 
to  start  picking  before  the  olives  were  overripe.  After  the  olives 
had  been  gathered  by  hand,  they  were  transported  to  the  packing 
plant,  where  they  were  sometimes  held  in  dilute  brine  before  they 
were  cured. 

In  the  factory,  the  olives  were  first  sorted  by  sizes,  then  put 
through  repeated  washings  and  conditionings  for  variable  periods  de- 
pending on  the  quality  and  condition  of  the  fruit,  the  seasonal  tem- 
perature and  the  technical  details  in  vogue  in  the  particular  plant. 
In  some  plants,  the  olives  were  kept  in  agitation  during  these  pro- 
cedures by  means  of  the  ordinary  hand  paddle,  while  compressed  air 
jets  served  the  same  purpose  under  more  modern  practices.  The 
olives  were  first  immersed  in  clear  water  in  cement  or  wooden  vats 
for  two  or  three  weeks,  in  order  to  prepare  the  skins  for  iixe  subse- 
quent steps  in  the  process.  They  were  then  subjected  for  from  8  to 
12  hours  to  the  action  of  a  solution  of  caustic  soda,  2^  ounces  to  a 
gallon  of  water.  After  exposure  to  the  air  until  their  coloring  was 
uniform,  the  olives  were  again  immersed  in  a  solution  of  caustic  soda 
IJ  ounces  to  a  gallon  of  water,  for  a  period  of  from  8  to  12  hours. 
The  second  caustic  treatment  was  to  abstract  the  bitter  properties  of 
the  fruit  and  was  followed  by  washing  in  clear  water  until  all  traces 
of  the  lye  had  been  removed.  The  olives  were  next  immersed  for  one 
or  two  days  in  a  brine  solution,  testing  9  or  10  points  on  the  salometer 
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(2,  2-2.5  per  cent  salt)  after  which  they  were  deposited  in  bins  in  the 
canning  room.  Women  operators  then  packed  them  in  cans,  reject- 
ing at  this  time  all  imperfect  or  soft  fruit.  The  cans  were  filled  with 
brine  testing  about  12  points  on  the  salometer  (3  per  cent  salt)  at  a  tem- 
perature of  175°  to  180*^  F.  and  were  subjected  to  an  exhaust  process 
of  185°  F.  before  sealing.  The  fruit  was  then  cooked  at  212°  to  224° 
F.  for  from  12  to  30  minutes  depending  on  the  size  of  the  containers 
and  was  permitted  to  cool  naturally.  No  efiFort  was  made  by  any  of 
the  canners  to  control  accurately  the  temperature  of  the  solutions  in 
the  various  processes. 

In  a  news  notice,  which  was  published  shortly  after  the  Detroit 
outbreak,  it  was  mentioned  that  no  heat  was  used  for  preservation. 
This  statement  is  incorrect.  All  canned  and  bottled  olives  have  been 
subjected  to  heat  ever  since  ripe  olives  have  been  canned  in  California, 
although  until  recently  the  process  temperatures  employed  have  been 
inadequate.  Bacteriologic  examinations  of  canned  olives  by  Koser 
(8)  and  Rosenberger  (9)  have  revealed  the  presence  of  non-spore  bear- 
ing aerobic  bacilli,  cocci  or  members  of  the  colon  group  even  in  a  small 
percentage  of  normal  containers;  while  many  living  organisms  have 
frequently  been  obtained  from  samples  which  have  been  abnormal 
as  indicated  either  by  a  swelled  condition  of  the  container  or  a 
bad  odor. 

In  the  light  of  this  knowledge,  it  is  truly  surprising  that  only  a  few 
containers  of  bottled  ripe  olives  (14)  containing  B.  hotvlinus  or  its 
toxin  have  been  found  among  the  hundreds  examined  by  various 
laboratories.  Experimental  studies  have  indicated  that  B.  hotuLinus 
grows  very  poorly  in  ripe  olives  and  it  is  quite  possible  that  concomi- 
tant multiplication  of  other  bacteria,  yeasts  or  moulds  exerts  a  growth- 
supporting  influence.  Variations  in  the  concentration  of  the  brine, 
prolonged  improper  preservation  of  the  poorly  picked  fruit  in  un- 
suitable containers  before  canning  may  also  be  contributory  factors 
in  the  botulism  spoilage  of  olives.  From  the  standpoint  of  preven- 
tion of  botulism,  however,  these  factors  enact  a  subordinate  rdle  to 
that  played  by  complete  sterilization. 

The  present  regulations  of  the  California  State  Board  of  Health, 
which  require  that  all  ripe  olives  canned  in  brine  must  be  processed 
at  240°  F.  for  at  least  40  minutes  and  that  the  brine  must  be  of  such 
concentration  as  will  prevent  excessive  fermentation,  are  believed  to 
insure  an  absolutely  safe  product. 

Little  needs  to  be  said  with  regard  to  commercially  canned  spinach. 
The  processing  temperature  of  212°  F.  for  three  hours  or  240°  F.  for 
90  minutes  for  heavily  filled  No.  10  cans  (97  ounces  ''put  in''  or  87 
ounces  net  weight)  was  wholly  inadequate,  particularly  since  it  is  now 
known  that  the  spinach  responsible  for  4  outbreaks  had  been  grown 
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on  hoavily  infected  soil  and  had  been  inadequately  blanched  before 
canning.  The  spinach  packers  are  now  submitting  their  No.  10  cans, 
with  a  fill  of  82  ounces,  and  an  initial  temperature  at  the  center  of  the 
can  of  at  least  110*^  F.,  to  a  minimum  temperature  of  252*^  F.  for  at 
least  90  minutes,  and  by  this  process  have  not  only  reduced  spoilage 
to  a  minimum,  which  they  were  previously  unable  to  attain,  but  have, 
in  all  probability  also  eliminated  B.  botuUnu8> 

No  satisfactory  explanation  can  be  offered  for  the  peculiar  fact 
that  five  outbreaks  due  to  commercially  canned  olives  were  recog- 
nized in  rapid  sequence  in  the  course  of  seven  months,  although  it  is 
known  that  three  were  from  bottles  of  the  same  pack.  A  similar 
wave  of  botulism  cases  due  to  spinach  suggests  that  the  notoriety 
given  to  the  first  cases  prepared  the  minds  of  the  medical  men  and 
health  officers  so  that  the  poisonous  food  responsible  for  the  cases  was 
properly  identified. 

Nothing  definite  is  known  concerning  the  process  temperatures  em- 
ployed  in  canning  the  conmiercial  beets  and  string  beans  assigned  as 
the  causative  food  in  reports  68,  74,  and  75.  When  the  home-canned 
vegetables  are  considered,  it  is  at  once  noted  that  string  beans  and 
com  are  the  leading  causes  of  botulism  in  other  States  as  well  as  in 
CaUfornia  and  Washington.  Asparagus  and  beets  preserved  at  home 
are  likewise  definitely  connected  with  outbreaks. 

Apart  from  the  outbreaks  due  to  pork  products,  the  number  of 
cases  ascribed  to  animal  foodstuffs  is  small.  The  preliminary  treat- 
ment of  the  ham  is  not  stated  in  reports  70  and  80,  but  it  is  known 
that  the  food  was  prepared  at  home.  Report  73,  dealing  with  the 
demonstration  of  poison  in  cottage  cheese,  finds  its  analogy  in  report 
39  and  forcibly  ccdls  attention  to  a  food  generally  considered  immune 
to  B,  botidinus  spoilage.  It  would  be  of  interest  to  know  the  character 
of  the  milk  and  the  procedures  which  were  employed  in  making  these 
cottage  cheeses.  Some  of  the  bacteria  commonly  concerned  in  the 
natural  souring  of  milk,  which  constitutes  the  basis  for  the  so-called 
cottage  cheeses,  have  certain  characteristics  similar  to  those  of  B. 
botijlinus.  The  decomposition  products  of  all  tjbiese  organisms  are 
similar,  and  without  toxicological  tests  it  will  be  indeed  difficult  to 
determine  by  the  odor  or  by  the  consistency  of  the  cheese  whether  or 
not  B.  boivlinys  has  assisted  in  the  ripening. 

PHYSICAL   APPEARANCE   OF  THE   INCRIMINATED   FOOD. 

From  the  standpoint  of  safety  to  the  consumer,  it  is  important  to 
know  that  in  the  majority  of  the  outbreaks  the  causative  commerciallT 
canned  food  was  visibly  spoiled.  The  odor  of  the  olives  was  invari- 
ably declared  to  be  distinctly  peculiar,  ''limbui^er  cheeselikc," 
'*  musty,''  or  *'  with  a  weak  putrefactive  tinge.''     In  fact,  it  has  been 
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stated  that  a  rancid,  offensive  odor  is  characteristic  for  B.  hotvlinua 
spoilage  of  oUves.  Laboratory  tests,  however,  have  shown  that  it  is 
impossible  to  select  toxin  containing  samples  from  other  spoiled 
samples  without  tests  on  animals.  There  is  unfortunately  a  wide- 
spread lack  of  acquaintance  with  the  normal  odor  of  ripe  olives,  and 
the  offensive  odor  may  be  reduced  to  a  minunum  by  washing  or  icing 
of  the  preserved  fruit  Any  jar  or  container  from  which^openini 
there  emanates  a  peculiar  odor  should  be  considered  suspicious  and 
the  contents  discarded.  It  is  recommended  that  for  the  destruction 
of  the  toxin  the  contents  be  thoroughly  boiled  for  at  least  one  hour. 

According  to  reports  63  and  80,  canned  spinach  and  beets  may  show 
very  little  spoilage,  although  they  may  contain  a  very  potent  toxin. 
The  odor  may  appear  normal  even  on  heating,  while  the  physical 
disintegration  may  be  exceptionally  slight.  Cloudiness  of  the  brine 
or  liquor  may  be  the  only  sign  of  bacterial  activity.  Indeed,  the  con- 
tainers may  appear  perfectly  normal  and  the  absence  of  a  swelled 
condition  of  the  can  may  render  detection  of  the  spoilage  even  more 
difficult.  This  fact  has  been  recently  confirmed  by  Koser,  Edmon- 
son, and  Giltner  (10)  on  one  can  of  spinach  artificially  infected  with 
spores  of  B,  hotvUniLs.  The  home-canned  vegetables  mentioned  in 
reports  66,  67,  69,  76,  77,  79,  and  80  were  definitely  spoiled  and  would 
have  been  discarded  by  people  who  were  familiar  with  the  dangers  of 
decomposed  food. 

The  prevailing  view  that  the  poisonous  meat  must  always  be 
"tainted"  is  not  supported  by  the  facts  stated  in  report  70.  The 
ham  which  caused  seven  cases  had  a  good  appearance  and  no  bad 
odor. 

GEOGRAPHICAL   DISTRIBUTION. 

A  study  of  figure  8  reveals  the  following  distribution  of  human 
botulism  in  the  United  States: 
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It  has  been  pointed  out  in  the  introduction  that  the  extensive  survey 
work  of  the  commission  is  responsible  for  the  data  collected  in  Califor- 
nia, which  may  explain  the  large  number  of  observations  assigned 
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to  this   State.     However,  it  has  been  proven   that  certain  States 
may  show  an  equal  frequency  of  botulism  cases  provided  an  effort  i» 
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made  to  investigate  the  distribution  more  carefully  than  has  gen- 
erally been  the  case.     In  another  paper  opportunity  will  be  afforded 
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to  consider  the  relationship  of  human  botulism  to  the  distribution 
of  B.  hotalinus  spores  in  the  soil  of  certain  States.  Studies  thus  far 
<3ompleted  indicate  that  several  areas  in  the  United  States  may  harbor 
comparatively  few  spores  and  consequently  botulism  is  either  absent 
or  is  introduced  with  food  products  from  territories  in  which  the 
organism  is  common. 


Part  VI. 

BOTUUSM  IN  DOMESTIC  ANIMALS. 

In  1917  Dickson  (11)  and  Buckley  and  Shippen  (12)  in  two  separate 
publications  called  attention  to  the  striking  similarity  of  botulism 
in  man  with  ^'limbemeck"  in  chickens  and  forage  poisoning  in 
horses.  These  papers  were  soon  followed  by  the  reports  of  Graham 
and  his  associates  (13)  dealing  with  some  forms  of  intoxication  in 
horses  and  cattle,  which  were  diagnosed  as  botulism.  Aside  from 
these  pubUcations  the  medical  literature  records  also  observations  of 
accidental  poisoning  in  hogs,  cats,  and  dogs  accidentally  contracted 
by  eating  spoiled  discarded  food  which  had  been  responsible  for 
human  botulism.  A  careful  review  of  the  various  publications  justi- 
fies the  following  conclusions:  The  toxin  of  B.  hotulinus  is  frequently 
responsible  for  the  death  of  barnyard  fowls  in  rural  and  urban  poultry 
flocks  in  North  America.  On  the  other  hand  the  etiologic  relation- 
ship of  this  toxicogenic  bacterium  to  forage  poisoning  in  horses  and 
cattle  is  based  in  the  majority  of  instances  on  indirect  evidence. 
B.  hotulinus  is  so  widely  distributed  in  nature  that  the  mere  isolation 
of  this  organism  from  the  suspected  feed  or  intestinal  tract  or  spleen 
of  a  dead  animal  is  insufficient  to  support  the  diagnosis  of  botulism. 

Inasmuch  as  botulism  in  poultry  accompanied  a  number  of  human 
outbreaks,  the  commission  has  attempted  to  collect  and  to  analyze 
the  available  information.  Moreover  botulism  of  domestic  animals 
probably  assumes  in  certain  locaUties  an  important  economic  aspect, 
and  a  critical  sunmiary  offers  an  opportunity  to  discuss  some  of  the 
problems  in  animal  pathology  which  deserve  careful  experimental 
investigation. 

A.    BOTULISM  IN    BARNYARD    FOWLS. 

Through  the  observations  of  Dickson  it  has  been  established  that  a 
toxemic  sjoidrome  is  produced  in  poultry  following  the  accidental 
or  experimental  consumption  of  spoiled  food  containing  the  toxin  of 
B,  hotulinus.  The  affected  chickens,  turkeys,  or  ducks  exhibit  the 
following  symptoms:  The  birds  are  inactive  and  dull,  refuse  to  eat, 
remain  quiet  in  one  place  Math  the  feathers  ruffled.  As  a  rule  the 
movements  of  the  nictitating  membrane  are  sluggish  and  sometimes 
there  is  a  marked  constipation,  but  the  general  picture  of  extreme 
weakness  governs  all  the  symptoms;  the  wings  droop  and  the  beak 
or  side  of  the  head  rests  upon  the  floor  of  the  cage  or  barnyard.    This 
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latter  striking  feature  of  the  disease  is  popularly  known  as  *' limber- 
neck/'  During  this  stage  of  the  malady  the  chickens  are  still  able 
to  lay  eggs.  The  clinical  manifestations  are  exceedingly  character- 
istic and  easily  diagnosed.  Although  it  is  sometimes  impossible  to 
determine  with  absolute  certainty  the  cause  of  sporadic  limbemeck, 
the  field  observations  to  be  presented  definitely  show  that  botulism 
in  fowls  differs  clinically  and  etiologically  from  ''leg  weakness '^  and 
''wry  neck/'  two  dietary  deficiency  diseases  commonly  observed  in 
poultry  yards. 

In  order  to  avoid  further  confusion  this  intoxication  of  barnyard 
birds  should  be  frankly  designated  as  botulism  instead  of  limbemeck* 
Until  epidemiological  and  bacteriological  studies  have  proven  the 
contention  of  Graham  and  Schwarze  (14)  to  be  correct,  the  prefix 
"avian  or  type  A''  botulism  appears  unnecessary,  misleading,  and 
should  be  discontinued. 

The  experiments  of  Wilkins  and  Dutcher  (15)  indicate  that  limber- 
neck  is  a  symptom  rather  than  a  disease  resulting  from  the  partial  or 
complete  loss  of  control  of  the  muscles  of  the  neck  and  probably  fol- 
lows not  infrequently  the  ingestion  of  the  larvae  of  LucUia  caesar. 
Several  years  ago  Saimders  (16)  concluded  from  an  elaborate  series 
of  tests  that  the  larvae  of  the  green  flies  {LucUia  caesar)  after  being 
contaminated  from  carrion  flesh  play  an  important  rdle  in  the  devel- 
opment of  limbemeck  in  poultry.  The  nature  of  the  poison  present 
in  the  fly  larvae  has  not  been  determined.  Some  of  the  statements 
by  Saunders  and  some  experiments  on  guinea  pigs  reported  by  Wil- 
kins and  Dutcher  suggest  that  the  larvae  may  contain  the  toxin  of 
B.  hotvlinus,  which  originated  in  the  carrion. 

Number  of  outbreaks  and  mortality  rate. — The  reports  dealing  with 
outbreaks  of  botulism  in  poultry  which  have  been  collected  and 
investigated  by  the  commission  are  summarized  in  Table  12;  a  num- 
ber of  observations  are  reported  for  the  first  time. 
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In  reviewing  the  data  presented  in  Table  12  certain  facts  can  be 
determined.  Since  1910,  103  reports  dealing  with  botulism  in 
poultry  have  been  collected,  although  there  is  no  doubt  that  this 
figure  is  incomplete  since  no  search  for  them  has  been  made  in  the 
majority  of  States  of  the  Union.  Moreover  it  is  the  belief  of  the 
commission  that  even  the  data  available  for  the  State  of  California 
are  incomplete  because  as  a  rule  the  occurrence  of  botuhsm  in  poul- 
try yards  has  been  accidentally  recorded  in  the  course  of  an  inquiry 
into  an  outbreak  of  human  food  poisoning.  It  is  not  unlikely  that 
only  extensive  outbreaks  attracted  attention,  while  numerous  spo- 
radic cases  have  not  been  recognized  or  are  only  known  to  a  small 
group  of  people.  The  losses  sustained  by  the  owners  from  this  intoxi- 
cation  are  sometimes  considerable  and  the  problem  of  distribution 
and  frequency  of  botulism  in  barnyards  unquestionably  deserves 
more  attention. 

In  Table  13,  79  outbreaks  of  botulism  in  fowls  are  arranged  accord- 
ing to  years.  The  frequent  careless  disposal  of  spoiled  home  canned 
food  and  the  recognition  of  '^limbemeck''  as  true  botulism  probably 
explain  the  higher  incidence  of  the  last  4  to  5  years. 

Table  13. — Annuil  incidence  of  botulism  in  barnyard  fotvls. 
1910 2  j  191R 12 

1919 7 

1920 26 

1921  (until  June  30) U 


1911-13 0 

1914 1 

1915 5 

1916 5 

1917 8 


Total 79 

It  is  usually  impossible  to  determine  accurately  the  number  of 
chickens  which  died  following  the  eating  of  toxic  food,  but  in  some 
outbreaks  (report  16)  the  mortality  has  been  very  high.  The  3,500 
chickens,  which  died  from  botulism  in  the  103  outbreaks  represent  a 
direct  financial  loss  of  approximately  $7,000.  Considering  the  indi- 
rect losses  (value  of  eggs  and  carcasses)  it  will  be  appreciated  that 
this  intoxication  has  some  economic  importance,  particularly  in  the 
Yakima  Valley. 

Nothing  definite  is  known  with  regard  to  the  intoxication  and  mor- 
tality rate.  As  a  rule  all  the  birds  which  consumed  the  poisonous 
food  showed  symptoms  and  succumbed  in  from  48  to  96  hours, 
although  death  may  not  occur  until  after  one  to  three  weeks.  Occa- 
sionally several  very  large  birds  showing  marked  symptoms  were  seen 
to  recover  spontaneously  after  a  prolonged  illness  of  several  weeks. 
Some  reports  state  that  only  few  birds  exhibited  symptoms  or  died 
after  eating  the  food;  in  these  instances  the  housewives  remembered 
that  they  had  warmed  or  cooked  the  spoiled  vegetables  for  a  short 
period  before  throwing  it  to  the  chickens.  The  mixing  of  toxin  con- 
taining spoiled  vegetables  with  garbage  may  lead  to  disastrous  out- 
breaks as  is  well  illustrated  by  report  16  and  the  recent  publication 
of  Hart  (18). 


d4  the  epidbmioijOgt  op  botulism:. 

The  majority  of  reports  mention  chickens  as  the  only  birda  affected. 
In  three  outbreaks  fatalities  among  turkeys  have  been  reported, 
while  in  one  observation  (report  21)  it  is  stat«d  that  several  ducks 
which  consumed  the  sfwiled  beans  remained  perfectly  well.  Accord- 
ing to  Dickson  (17)  and  Hart  (18)  wild  birds  (wild  canary  and  Cali- 
fornia linnet)  which  may  have  access  to  the  feeding  troughs  have 
been  seen  to  develop  botulism. 

Unfortunately  many  of  the  records  fail  to  state  the  months  in 
which  the  outbreaks  occurred  and  it  is  impossible  to  establish  any- 
thing definite  with  r^ard  to  the  seasonal  distribution  of  the  intoxica- 
tion in  poultry.  From  previous  statements,  one  may  assume  that 
most  of  the  outbreaks  occur  during  the  winter  months  when  spoiled 
canned  or  preserved  food  is  carelessly  discarded.  This  is  not  entirely 
the  case.    At  least  in  California  a  number  of  outbreaks  was  observed 


during  the  months  of  June,  July,  and  August,  probably  because  home- 
canned  vegetables  preserved  in  the  early  summer  undergo  fermen- 
tation during  the  hotter  months  and  the  housewife  inmiediat«ly 
discards  the  spoiled  food,  occasionally  using  it  as  chicken  feed. 

Foodstuffs  responaHU. — ^A  casual  perusal  of  the  data  presented  in 
figure  9  supports  again  the  contention  that  plant  products  are  the 
foodstuffs  primarily  responsible  for  botulism  in  chickens,  as  in  man. 
Aside  from  the  well-known  vegetables  like  string  beans,  com,  aspara- 
gus, spinach,  and  peas,  other  plant  products  are  epidemiologically 
suspected  as  sources  and  vehicles  for  the  poison.  Numerous  ob- 
servations in  Yakima  Valley  definitely  incriminate  raw  buried  or 
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moldy  potatoes  and  potato  peelings.  It  is  to  be  regretted  that  the 
diagnosis  of  botulism  thus  far  depends  on  a  study  of  symptoms. 
However  it  has  been  possible  to  demonstrate  B.  botvlinus  in  some 
samples  collected  from  several  potato  pits  in  the  vicinity  of  these 
outbreaks.  Potato  poisoning  of  animals  has  been  attributed  to 
bacterial  decomposition  with  proteus  bacilli  and  in  some  cases  to  a 
poisonous  alkaloid, '^solanin/'  said  to  be  present  in  excessive  amounts 
in  diseased  and  in  sprouting  potatoes.  The  latter  conception  of 
poisoning  due  to  potatoes  is  however  doubted  by  the  majority  of 
investigators.  Similarly  inconclusive  are  the  statements  that  chick- 
ens developed  botulism  foUowing  the  consmnption  of  moldy  bread 
or  bean  hay,  even  though  laboratory  tests  supported  the  view  of 
the  careful  observers  who  reported  these  cases.  Both  plant  prod- 
ucts are  suitable  for  the  growth  of  B,  botrdinus  provided  sufficient 
moisture  is  present.  However  it  is  not  unlikely  that  the  birds  also 
had  access  to  other  spoiled  poisonous  vegetables.  This  suspicion 
has  been  proven  at  least  in  one  instance  (report  19). 

A  dead  chicken  was  sent  to  the  laboratory  with  the  statement 
that  a  number  of  the  same  flock  had  died  with  the  symptoms  of 
^^limbemeck."  The  owner  was  definite  in  his  statements  that  the 
birds  were  only  fed  commercial  chicken  feed.  On  autopsy,  however, 
a  fragment  of  a  string  bean  was  found  in  the  crop  and  B.  botvlinus 
was  isolated  from  this  specimen.  It  was  never  determined  where 
the  chickens  found  the  remnants  of  the  toxic  food. 

In  the  light  of  this  observation  the  members  of  the  commission 
desire  to  state  that  they  have  recorded  in  Table  12  the  causative 
food  products  mentioned  in  the  reports  submitted  by  the  owner  or 
the  veterinarians.  There  seems  to  be  no  doubt  that  the  birds  died 
from  limbemeck,  but  it  is  possible  that  the  causative  food  had  not 
been  determined  accurately  and  that  the  poison  responsible  for  the 
intoxication  was  generated  by  other  bacteria  than  B,  botulinus. 
Invariably  an  effort  has  been  made  to  prove  the  diagnosis  by  toxi- 
cological  or  bacteriological  tests,  but  in  the  majority  of  instances 
the  carcasses  had  been  buried  and  the  demonstration  of  B.  botuliwas 
in  the  decomposed  cadavers  was  of  doubtful  value. 

One-half  of  the  botulism  outbreaks  in  chickens  were  presumably 
caused  by  home-canned  string  beans  and  com.  Experimentally  10 
chickens  were  poisoned  by  commercially  canned  corn.  In  a  few 
instances  home-canned  asparagus,  peas,  apricots,  and  spinach  were 
considered  the  toxin-carrying  food.  It  is  noteworthy  that  spoiled 
tomatoes,  even  in  one  instance  commercially  canned  tomato  paste, 
produced  botulism  in  chickens.  According  to  report  68,  11  ducks 
were  fed  experimentally  with  tomato  paste  (8  cc.  each) ;  all  devel- 
oped clinical  botulism  and  two  succumbed.     Furthermore,  the  ob- 
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servations  presented  in  reports  90  and  93  definitely  suggest  the 
possibility  that  both  home-canned  salmon  or  fried  chicken  may 
undergo  spoilage  due  to  B,  hotuLinus.  The  presence  of  the  bacillus 
in  the  spoiled  chicken  was  demonstrated  by  bacteriologic  tests. 
Spoiled  sour  milk  is  unquestionably  an  excellent  medimn  for  B. 
hotvlinus  and  it  is  surprising  that  only  one  single  chicken  outbreak 
epidemiologically  attributed  to  it  has  thus  far  been  recorded.  The 
long  list  of  outbreaks  of  botulism  in  barnyard  birds  mainly  caused 
by  home  preserved  vegetables,  fruits,  and  fish  conclusively  proves 
the  contention  of  the  commission,  that  the  methods  of  preservation 
can  not  be  considered  safe.  According  to  the  available  records  the 
food  pjoducts  were  always  spoiled,  but  the  physical  disintegration 
was  frequently  slight  and  the  vegetables  were  therefore  used  as 
chicken  feed.  Attention  has  already  been  called  to  the  difficulty 
encountered  in  recognizing  spoilage  of  string  beans,  and  this  peculiar 
behavior  explains  in  part  the  high  percentage  of  outbreaks  definitely 
attributed  to  this  vegetable.  Probably  all  of  these  losses  coidd 
have  been  avoided  had  the  housewives  followed  the  recommenda- 
tions repeatedly  made  that  spoiled  vegetables  or  fruits  should  not 
be  discarded  without  previous  boiling  for  at  least  30  to  45  minutes. 

Certain  observations  dealing  with  the  behavior  of  the  toxin  of 
B.  hotvlinua  deserve  additional  consideration,  and  are  therefore  de- 
scribed below; 

It  is  stated  in  report  17  that  Mrs.  J.  W.  Bl.  canned  on  July  23, 1920, 
two  gallon  jars  of  string  beans  by  the  cold-pack  method.  One  jar 
was  cooked  for  one  hour  and  served  at  the  noon  meal  on  July  25.  On 
July  26  on  accoimt  of  a  leaking  rubber  ring  the  contents  of  the  second 
jar  were  discarded  and  thrown  in  the  chicken  yard.  The  whole 
flock  of  23  chickens  showed  symptoms  of  botulism  on  July  27, 
and  all  succumbed  in  from  two  to  five  days.  jB.  hotvlinus y  type  A,  was 
isolated  from  the  intestinal  content.  This  observation  definitely 
indicates  that  in  the  course  of  three  warm  summer  days  a  strong  B. 
hotulinus  toxin  can  be  elaborated  in  a  jar  of  home-canned  string 
beans. 

In  report  23  it  is  noted  that  Mrs.  C.  B.  H.  found  in  the  cellar  a  jar 
of  spoiled  string  beans.  The  container  was  placed  outdoors  and  for- 
gotten. On  account  of  the  cold  weather  the  contents  froze  and  broke 
the  jar.  The  d6bris  was  thrown  into  the  chicken  yard  and  caused 
the  death  of  25  chickens.  This  observation  supports  the  laboratory 
studies  which  have  shown  that  the  toxin  of  B,  hotvlinus  is  not  mate- 
rially altered  by  freezing. 

Bacteriological  or  toxicological  diagnosis, — It  is  to  be  regretted  that 
the  diagnosis  of  botulism  was  only  supported  by  a  bacteriological 
examination  in  23  instances.  In  8  outbreaks  it  was  possible  to 
test  the  causative  food  by  toxicological  or  cultural  methods.     In  six 
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jars  of  spoiled  vegetables 'the  toxin  of  B,  hotvlinus,  types  A  and  B, 
was  demonstrated,  while  in  the  remaining  two  instances  the  organism 
was  isolated  with  the  aid  of  enrichment  cultures. 

Cadavers  of  chickens  were  examined  in  20  outbre*aks.  In  three 
chickens  obtained  from  4  different  outbreaks  (reports  16,  26,  51,  and 
92)  the  presence  of  B.  hotvlinus  toxin  was  demonstrated  by  the  inocu- 
lation of  guinea  pigs  with  filtered  saline  extracts  of  the  crop  content. 
The  toxin  type  was  also  established  with  the  same  material  in  three 
instances  (reports  26,  51,  and  92).  In  this  connection  it  should  be 
mentioned  that  the  dead  chicken  of  1  outbreak  (report  26)  had  been 
buried  for  three  weeks  in  frozen  soil.  The  cadaver  was  still  frozen 
and  in  an  exceUent  state  of  preservation  when  received  at  the  labo- 
ratory. The  filtered  extract  of  the  crop  content  killed  a  2o0^gram 
guinea  pig  within  24  hours.  No  toxin  could  be  extracted  from  the 
crop  contents  of  two  partially  decomposed  carcasses  of  chickens 
obtained  from  the  outbreaks  mentioned  in  reports  19  and  53.  The 
isolation  of  B,  hotvlinus  from  the  crop,  gizzard,  or  intestines  of  dead 
chickens  was  successful  in  14  instances.  It  is  not  unlikely  that  the 
failures  mentioned  in  four  reports  (reports  36,  51,  70,  and  89)  must 
be  ascribed  to  the  cultural  methods  employed.  However,  it  is  well 
known,  that  the  isolation  of  B.  hotvlinus  can  not  always  be  accom- 
plished from  all  the  dead  chickens  of  one  and  the  same  outbreak 
(reports  6  and  55).  The  following  observation  is  of  some  interest  in 
this  connection:  A  bird,  which  died  on  the  sixth  day  after  the  con- 
sumption of  the  poisonous  food,  harbored  the  spores  of  B.  hotvlinus 
only  in  the  cseca,  while  the  crop,  gizzard,  jejunum,  colon,  spleen,  and 
liver  gave  negative  cultures.  Until  quite  recently  the  demon- 
stration of  B.  hotvlinus  in  the  intestinal  tract  of  chickens,  even  many 
days  after  death  and  in  badly  decomposed  cadavers  was  considered 
conclusive  evidence  to  support  the  clinical  diagnosis  of  botulism. 
This  conception  is  now  believed  to  be  incorrect  for  the  following 
reasons: 

The  spores  of  B,  hotvlinus  are  widely  distributed  in  nature.  They 
are  foimd  in  the  soU,  on  vegetables,  ini  chicken  feed,  etc.,  and  they  are 
probably  present  with  other  anaerobes  during  the  decomposition  of 
protein  material  and  in  carrion.  The  methods  employed  to  demon- 
strate the  presence  of  B.  hotvlinus  are  very  delicate;  a  few  spores  of 
B,  hotvlinus  can  germinate  in  the  enrichment  medimns  generally  em- 
ployed and  their  progenies  can  elaborate  sufficient  poison  to  give  a 
positive  toxin  test  on  guinea  pigs  and  mice.  Numerous  observations 
to  be  reported  elsewhere  suggest  that  extreme  caution  should  be  ex- 
ercised in  the  interpretation  of  positive  cultures  obtained  from  tissues 
or  organs  of  birds  or  animals  that  have  been  exposed  to  contact  with 
the  soil  and  its  products.  The  finding  of. B.. hotvlinus  xa  garbage  or 
chicken  feed  lacks  etiologic  significance,  provided  the  existence  of 
its  toxin  in  the  apparently  wholesome  or  obviously  spoiled  food  can 
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not  be  simultaneously  demonstrated.  It  is,  therefore,  frankly  ad- 
mitted that  the  bacteriological  findings  on  chicken  cadavers  summa- 
rized in  Table  12  have  very  little  diagnostic  value.  Future  studies 
should  attempt  to  establish  the  existence  of  the  specific  toxin  in  the 
suspected  food  or  in  the  crop  content  of  the  dead  birds.  How  readily 
any  mysterious  disease  of  birds  can  be  diagnosed  as  botulism  is  well 
illustrated  by  the  following  observation : 

Two  wild  ducks  were  received  by  the  laboratory  from  a  town  in 
Missouri.  In  the  accompanying  history  it  was  stated  that  a  large 
number  of  the  flock  had  died  in  the  course  of  from  one  to  three  weeks. 
An  examination  of  the  badly  decomposed  carcasses  revealed  the 
lesions  of  coccidiosis;  a  few  oocysts  were  demonstrated  microscop- 
ically. The  composite  sample  of  the  intestines  of  one  bird,  however, 
gave  a  culture  of  B.  hotvlinuSf  type  B. 

h  B.  botuHmLSy  type  B,  responsible  for  botulism  in  poultry  t — Graham 
and  Schwarze  (17)  concluded  from  some  laboratory  studies,  that  B* 
botulinu^,  type  A,  administered  via  the  digestive  tract  is  fatal  to 
mature  chickens,  whUe  type  B  is  nontoxic.  Reliable  investigations 
have  shown,  that  at  least  in  four  outbreaks  (reports  9,  11,  42,  and  51) 
B,  botulinus,  type  B,  was  found  in  the  causative  food  or  the  crop  of 
the  chickens.  The  presence  of  a  type  B  toxin  in  the  crop  content  of 
one  chicken  (in  report  51)  refutes  the  contentions  of  Qraham  and 
Schwarze  that  outbreaks  of  chicken  botulism  are  always  due  to  type 
A  toxin.  Hart  and  Hayes  (19),  members  of  the  commission,  and 
workers  of  the  Biureau  of  Animal  Industry  have  repeatedly  noted  that 
chickens  are  very  resistant  to  a  type  B  intoxication  via  the  digestive 
tract.  It  is,  however,  not  unlikely  that  the  differences  in  suscepti- 
bihty  of  poultry  to  the  two  types  of  B,  botidinus  is  merely  a  quantita- 
tive instead  of  a  quaUtative  one.  It  is  suspected  at  least  from  an 
epidemiological  standpoint  that  both  toxin  types  can  cause  fatal 
intoxications  in  chickens  but  future  studies  should  seriously  consider 
the  possible  occurrence  of  a  mixture  of  types  in  the  causative  food 
and  in  the  intestinal  canal  of  chickens,  which  have  been  buried  for 
several  days  before  being  examined.  Quantitative  toxicological  tests 
with  the  causative  food  or  the  saline  extracts  of  the  crop  content  of 
birds,  which  are  not  decomposed,  will  alone  settle  the  uncertainty 
created  by  the  pubUcation  of  Graham  and  Schwarze. 

Geographical  distribution, — The  available  reports  place  the  out- 
breaks of  botulism  in  chickens  in  the  following  States : 

[No  systematic  studies  made  outside  of  California.] 


California 56 

Colorado 2 


New  Jersey 1 

Nevada 5 


District  of  Columbia 1  i  Oregon 4 

Illinois 1     Washington 31 

Indiana 1 


Michigan 1 


Total 103 
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The  food  responsible  for  human  botulism  caused  in  22  instances 
the  same  intoxication  in  barnyard  birds  and  other  animals.  This 
connection  between  human  and  animal  botulism  is  therefore  invalu- 
able from  an  epidemiological  standpoint  and  has  frequently  assisted 
the  medical  man  to  diagnose  the  nature  of  the  food  poison. 

B.   BOTULISM  IN  HORSES. 

In  the  course  of  the  epidemiological  investigations  discussed  in  this 
report  the  commission  had  occasion  repeatedly  to  record  and  to  study 
outbreaks  of  so-called  ''forage  poisoning ''  of  horses.  Inasmuch  as 
some  of  the  fatalities  among  equines  were  due  to  foodstuffs  which 
contained  the  toxin  of  B.  hotulinus  it  is  considered  advisable  to  briefly 
analyze  the  available  information  and  to  review  the  present  knowledge 
on  forage  poisoning. 

In  1900,  L.  Pearsofi  (20)  investigated  in  Pennsylvania  an  outbreak 
of  poisoning  among  horses  due  to  eating  moldy  silage.  The  disease 
was  confined  to  seven  horses  in  a  stable;  five  died  after  two  to  four 
days  and  two  recovered.  No  autopsies  were  made.  Two  horses  fed 
experimentally  on  the  same  lot  of  silage  also  died  after  showing 
tremors,  paralysis  of  the  pharynx,  and  general  paralysis  (paresis  ?), 
but  no  brain  symptoms  were  noted.  Pearson  called  attention  to  the 
errors  in  diagnosing  diseases  of  this  class  as  cerebrospinal  meningitis 
because  there  is  no  evidence  of  an  inflammation  in  the  meninges  of 
the  brain  or  spinal  cord .  Since  the  disease  resembled  closely ' '  sausage 
poisoning''  in  man  and  since  it  was  evident  from  his  observations  that 
the  toxic  principles  resided  in  the  food,  he  suggested  the  name  '^  forage 
poisoning.''  Unfortunately  this  term  has  not  been  restricted  to  sick- 
ness in  animals  due  to  eating  decomposed,  moldy,  or  fermented  food 
as  ensilage,  but  certain  diseases  of  horses  (enzootic  encephalitis  or 
Soma's  disease)  which  are  characterized  by  cerebral  instead  of  periph- 
eral nerve  symptoms  have  also  been  diagnosed  as  forage  poisoning. 

According  to  the  recent  studies  of  Kraus,  Kantor,  and  Quiroga  (21) 
in  Argentina  one  form  of  encephalitis  is  probably  caused  by  a  specific 
diplococcus.  On  the  other  band  the  review  of  Udall  (22)  dealing  with 
the  extensive  outbreaks  of  ''enzootic  encephalitis,"  reported  in  1912 
from  Kansas,  Nebraska,  and  New  Jersey  fails  to  mention  the  finding 
of  diplococci.  The  anatomical  lesions  found  and  described  by 
McCarthy  and  Ravenel  (23)  in  an  outbreak  of  forage  poisoning  are 
again  unlike  those  described  for  enzootic  encephalitis.  From  the 
various  reports  it  seems  possible  that  at  least  three  or  four  specific 
diseases  of  horses,  which  are  etiologically  different  produce  symptoms 
of  similar  character.  In  fact  equine  botulism  bears  from  a  differential 
diagnostic  standpoint  the  same  relation  to  enzootic  encephalitis  and 
allied  infections  of  the  central  nervous  system  of  horses  as  human 
botulism  bears  to  "epidemic  encephalitis,"  cerebral  lues,  etc.,  in  man. 
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There  occurs  however,  as  akeady  stated,  a  malady  in  horses  in 
which  it  has  been  repeatedly  possible  to  establish  an  inseparable 
relationship  between  the  feed  containing  a  poisonous  substance  and 
the  intoxication  following  its  ingestion.  In  1917  Graham  and  his 
associates  (16)  and  Buckley  and  Shippen  (15)  suggested  that  in  a 
number  of  outbreaks  the  toxin  of  B.  botulinus  may  represent  the 
poisonus  substances  in  the  feed.  These  workers  have  definitely 
shown  that  the  symptons  and  post  mortem  findings  exhibited  by 
some  experimentally  intoxicated  horses  and  donkeys  resemble 
those  generally  noted  in  true  forage  poisoning,  namely  stupor, 
drooping  of  the  head,  marked  weakness  of  the  legs  and  muscles  in 
general,  incoordination  of  the  movements,  staggering  gait,  paralysis 
of  the  pharynx,  paretic,  oedematous  tongue,  salivation,*  subnormal, 
or  normal  temperature,  normal  or  rapid  pulse,  accelerated  and  shallow 
respiration,  inability  to  swallow,  and  obstinate  constipation.  The 
following  lesions  are  found  at  autopsy:  General  congestion  of  the 
abdominal  viscera,  marked  generalized  or  patchy  hyperaemia  of 
the  limgs;  petechiae  on  the  serous  membranes  of  the  heart  and 
injection  of  the  meninges.  Microscopic  examinations  of  the  nervous 
tissues  have  not  been  reported.  Although  the  practicing  veterin- 
arian is  frequently  not  in  a  position  to  observe  all  of  the  above 
mentioned  symptoms  and  lesions,  it  should  however  be  bom  in  mind 
that  they  are  sufficiently  distinct  to  make  a  differential  diagnosis 
between  an  infections  disease  involving  the  nervous  system  and  this 
intoxication  due  to  a  poisonous  substance  in  the  feed.  On  epi- 
demiological grounds  the  action  of  poisonous  plants  can  usually  be 
excluded. 

Since  Graham  and  his  associates  championed  the  etiological  r6le 
of  B.  hotvlinus  in  forage  poisoning  there  has  developed  a  tendency 
to  diagnose  any  mysterious  disease  of  horses,  cattle  or  hogs  as  bot- 
ulism. This  state  of  affairs  is  most  unfortunate  because  the  ex- 
perimental evidence  thus  far  produced  is  inconclusive.  The  mere 
demonstrations  of  B.  botvUnibs  enrichment  cultures  from  the  suspected 
feed,  a  procedure  which  even  in  the  hand  of  the  experienced  labora- 
tory worker  is  not  always  successful,  is  seriously  invalidated  by  the 
recently  established  and  yet  unpublished  data  indicating  the  ubiqui- 
tous distribution  of  this  bacterium  in  the  soil  and  vegetation  of  almost 
every  State  in  the  Union.  It  should  also  be  stated  that  B.  botidinus 
has  been  isolated  from  perfectly  sound  and  wholesome  horse  and 
cattle  feed.  Furthermore  the  toxin  has  been  readily  produced 
by  inoculating  and  incubating  at  27°  C.  numerous  aerobic  non- 
sterile  hay,  straw,  and  com  infusions  with  the  spores  of  B.  hotvlinus. 
In  order  to  prove  the  etiologic  significance  of  B,  hotvlinus  in  forage- 

•  There  is  some  question  as  to  whether  there  is  troe  saliTation  or  whether  an  apparent  increase  in  salivaxy 
secretion  exists  because  the  animal  is  unable  to  swaUow. 
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poisoning  cases,  the  presence  of  the  toxin  in  the  feed,  its  resistance 
to  light,  desiccation,  and  heat  under  the  conditions  prevailing  in 
nature  should  be  established  by  well  planned  experiments.  Some 
observations  of  Hart  and  Hayes  (22)  make  it  probable  however, 
that  only  horses  can  be  used  for  this  purpose.  Determination  of 
the  relative  susceptibility  of  horses  to  the  ingestion  of  B,  hotulinua 
toxin  compared  with  that  of  guinea  pigs,  rabbits,  mice,  cattle,  etc., 
are  some  of  the  problems  which  deserve  immediate  investigation. 
In  applying  these  critical  considerations  to  the  accounts  of  forage 
poisoning  in  horses  and  mules  either  published  or  collected  by  the- 
commission,  it  must  be  concluded  that  the  toxin  of  B.  hotvlinua  was 
probably  the  cause  of  equine  botulism  in  the  following  four  in- 
stances: 

(1)  Five  burros  died  after  eating  the  garbage  which  contained  the 
remnants  of  commercially  canned  string  beans  or  spinach  which  had 
been  responsible  for  an  outbreak  of  typical  botulism  in  human  beings 
(see  report  74)  in  Colorado.  This  occurrence  was  reported  by  Curf- 
mann  in  1917  (24). 

(2)  Forty  heads  of  mules  were  being  fed  ensilage  on  a  farm  in 
Carroll  County,  Ky.  A  number  of  mules  became  ill,  manifesting  sym- 
toms  of  botulism.  Two  horses  which  had  been  injected  with  anti- 
toxin and  fed  on  the  suspected  poisonous  ensilage  remained  well, 
while  one  control  horse  showed  symptoms  of  forage  poisoning  and 
succumbed.  Reported  by  Graham,  Brueckner,  and  Pontius  in 
July,  1917  (13). 

(3)  Nine  horses  and  mules  were  fed  com  ensilage  at  Ottawa, 
111.,  1916.  Six  of  the  animals  died.  Two  feeding  experiments 
were  conducted  on  18  horses;  14  animals  received  prophylactic  in- 
jections of  botulism  antitoxin  while  four  horses  served  as  controls. 
Only  the  treated  animals  except  one  which  died  from  an  intercurrent 
peritonitis  survived.  Reported  by  Graham  and  Brueckner,  January, 
1919  (13),  and  Rusk  and  Grindley,  1918  (25). 

(4)  Two  horses  together  with  30  chickens  consumed  the  rem- 
nants of  a  jar  of  spoiled  home-canned  corn  which  had  been  thrown 
into  a  yard  at  Yakima,  July,  1920.  The  animals  developed  bot- 
ulism and  succximbed.     Investigated  by  the  commission. 

The  above  histories  indicate  that  horses,  following  the  ingestion 
of  preserved  or  fermented  foods,  which  are  known  to  contain  the 
toxin  of  B,  hotvlinus,  may  develop  a  symptom  complex  typical  for 
forage  poisoning.  Improperly  packed  silos  undergoing  abnormal 
fermentation  undoubtedly  offer  excellent  opportunities  for  the 
ubiquitous  B.  hotvlinus  to  generate  its  toxin.  It  appears  desirable 
to  demand,  that  in  the  future  problems  of  so  important  a  nature  be 
carefuUy  investigated  and  the  factors  which  influence  the  develop- 
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ment  of  bacterial  toxins  in  the  ensilage  be  studied  experimentally 
in  the  States  which  use  the  silo  extensively.  In  this  connection  it 
can  be  stated,  that  moldy  silage  of  an  alkaline  reaction  is  probably 
more  suitable  for  B.  hotviinus  than  the  same  food,  which  had  undei^ 
gone  vigorous  lactic  acid  fermentation.  Equine  botulism  due  to 
silage  and  home  canned  products  can  be  more  readily  controlled  by 
methods  other  than  the  use  of  expensive  serums. 

In  addition  to  the  four  indirectly  proven  outbreaks;  a  lai^e  number 
of  instances  of  forage  poisoning  in  horses  due  to  moldy  hay,  straw, 
com,  potatoes,  etc.,  are  being  considered  in  California  and  in  several 
other  States  as  identical  with  botulism.  Inasmuch  as  the  accuracy 
of  the  diagnosis  was  considered  exceedingly  doubtful  in  the  majority 
of  the  cases  reported,  the  commission  has  made  an  attempt  to  collect 
further  data  and  opinions  from  authoritative  observers,  by  sendmg 
a  circular  letter  regarding  forage  poisoning  to  aU  the  State  veteri- 
narians in  the  Union.  The  replies  were  mostly  noncommittal  and 
inconclusive,  but  in  order  to  stimulate  further  research  the  data  are 
arranged  according  to  States  and  are  presented  in  subsequent  para- 
graphs. 

(1)  Alabama. — Reports  frequent  single  and  group  cases  in  spring 
and  early  summer. 

(2)  Ariziyrui. — ^Many  outbreaks;  certain  weeds  (filiria)  and  grasses 
are  suspected;  repeated  examination  of  such  material  by  the  labor- 
atory of  the  commission  failed  to  demonstrate  B,  hotvlinus, 

(3)  Arkansas. — No  report  available. 

(4)  Galifomia, — ^The  incomplete  reports  received  by  the  commis- 
sion for  the  years  1911-1920,  mention  78  outbreaks  of  forage  poison- 
ing with  a  total  mortality  of  123  horses.  Twenty-three  of  the  out- 
breaks occurred  in  the  northern,  20  in  the  central,  and  32  in  the 
southern  section  of  the  State.  In  35  instances  the  following  feeds 
were  suspected: 

Moldyhay 20  |  Moldybeets 1 

Moldy  corn 4  j  Alfalfa 1 

Moldy  barley  hay 4     Straw 1 

Grain  hay  spoiled 2 


Moldy  potatoes 2  Total 35 

In  42  reports  no  information  relative  to  the  feed  was  given;  on 
some  cards  filled  out  by  veterinarians  it  was  mentioned  that  the  dis- 
ease occurred  among  pasture  animals.  In  this  connection  the 
following  observations  deserve  a  detailed  description. 

(a)  Colusa:  March,  1920,  a  horse  which  had  been  fed  bean  hay 
and  straw  exhibited  a  staggering  gait  and  disturbed  vision,  nervous, 
aggressive  attitude,  muscular  weakness,  rapid  shallow  respiration 
and  coma.  The  temperature  was  100"*  to  101°  F.  and  later  QS''  F. 
The  horse  died  on  the  third  day  after  the  onset  of  the  symptoms. 
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B.  botvlinus,  type  A^  was  isolated  from  the  dry  and  clean  bean  plant. 
The  same  organism  was  also  foimd  in  several  soil  samples;  40  to  50 
chickens  eating  the  same  material  died  with  symptoms  of  botulism. 
(See  chicken  botulism  report  60.) 

(6)  Whittier:  June,  1920,  one  horse  of  three  kept  on  the  same  prem- 
ises showed  difficulties  in  swallowing;  trembling,  paralysis  of  the 
tongue,  symptoms  of  colic,  general  muscular  weakness  and  later 
coma.  The  autopsy  revealed  no  gross  lesions,  but  an  increased 
amount  of  cerebro  spinal  fluid.  Cultures  from  the  spleen  and  liver 
were  negative.  A  10-gram  and  a  5-gram  sample  of  the  intestinal 
content  (colon)  contained  B.  botvlinus,  type  A.  Three  other  speci- 
mens from  other  sections  of  the  intestinal  tract  gave  negative  cul- 
tiu'es.  A  sample  of  the  hay  was  nontoxic  for  guinea  pigs,  but  gave  a 
culture  of  B.  botvlinus,  type  B.  The  other  two  horses  received  50  cc. 
each  of  B.  botulinus  antitoxin  (University  of  California),  types  A 
and  B;  they  later  ingested  the  same  hay  without  developing  forage 
poisoning;  unfortunately  nonimmunized  horses  were  not  available 
as  controls. 

(c)  Santa  Maria:  February,  1920,  the  moldy  barley  hay  which  is 
suspected  of  having  caused  forage  poisoning  in  one  horse  contained 
B.  botvlinus,  type  B. 

(d)  Fresno  County,  near  Kings  River:  November,  1920,  the  bac- 
teriological examination  of  the  organs  of  a  horse,  which  died  with 
symptoms  of  forage  poisoning  following  the  ingestion  of  moldy 
hay  ( ^)  gave  the  following  results: 

Brain,  spleen  and  scrapings  from  the  small  intestines  were  negative 
for  B.  botvlinus.  Two  samples  of  the  intestinal  wall,  caBCimi  and 
colon,  contained  B.  botvlinus,  type  A,  while  one  sample  of  the  intes- 
tinal waQ  of  the  rectum,  was  negative.  The  soil  on  which  the  hay 
was  grown  contained  the  spores  of  B.  botvlinus,  type  A.  Unfor- 
tunately no  specimens  of  the  moldy  hay  were  available  for  feeding 
experiments. 

(e)  Oakdale:  January-February,  1919,  mouldy  hay  from  a  large 
stock  supposed  to  have  been  the  cause  of  forage  poisoning  in  horses 
contained  B,  botvlinus,  type  A.  Reported  by  G.  S.  Burke,  Jour. 
Bacteriology,  1919,  IV,  p.  551. 

In  several  localities  forage  poisoning  in  horses  antedated  the 
occurrence  of  human  and  fowl  botulism. 

(5)  Colorado, — ^An  extensive  outbreak,  which  affected  1,800  horses 
with  a  mortality  of  1,000  during  the  months  of  July  to  September, 
1919,  was  considered  forage  poisoning;  sporadic  cases  have  been 
nxmierous. 

(6)  Connecticut, — Numerous  forage  poisoning  outbreaks  have  been 
reported,  but  *' hemorrhagic  septicemia''  is  suspected. 

(7)  Delaware. — Forage  poisoning  has  been  prevalent  for  many 
years;  one  county  lost  100  horses  in  1919. 
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(8)  Florida. — ^Many  sporadic  cases. 

(9)  lUiTwis, — ^According  to  Graham  in  the  Animal  Pathology 
Exchange,  July,  1921,  the  diagnosis  of  equine  botulism  was  con- 
firmed in  two  instances  by  a  bacteriological  examination;  36  out- 
breaks in  cattle,  sheep,  swine,  and  horses  have  been  recognized. 

(10)  Indiana. — No  report  available. 

(11)  Kansas. — ^Many  single  and  group  cases  have  been  observed 
aside  from  the  extensive  outbreak  in  1912.  In  three  outbreaks  an 
unsuccessful  attempt  was  made  to  isolate  B.  botulinns  from  the  feed, 
soil,  etc.  Healthy  animals  exposed  to  the  same  conditions  as  the 
diseased  ones  were  immunized  with  B.  hotvlinus  antitoxin  without 
eflFect. 

(12)  Kerduclcy. — No  official  reports  available;  numerous  outbreaks 
are  indicated  from  the   publications  of  Graham. 

(13)  Louisiana. — In  certain  localities  a  disease  resembling  forage 
poisoning  reoccurs  annually;  prophylactic  B.  botulinus  antitoxic 
serum  treatment  is  said  to  have  produced  satisfactory  results.  Con- 
sult also  Bull.  106,  Agric.  Exp.  Stat.,  Baton-Rouge,  July,  1908. 

(14)  Missouri. — Reports  an  'immense''  amount  of  forage  poison- 
ing several  years  ago. 

(15)  Minnesota. — Numerous  outbreaks  diagnosed  as  cerebro- 
spinal meningitis,  hemorrhagic  septicemia,  etc.;  many  cases  have 
been  observed,  when  animals  are  changed  from  dry  feed  to  ensilage, 
particularly  com  silage.  Some  cases  developed  in  pastures  subse- 
quent to  heavy  rains. 

(16)  Michigan. — No  official  report,  but  Miss  Lowe  states  in  The 
Canner  (1921,  62f  May,  p.  31)  that  cases  of  forage  poisoning  from 
B.  hotulinus  have  occurred  in  the  State.  The  toxicogenic  bacterium 
has  been  recently  demonstrated  by  the  laboratory  in  silage. 

(17)  Montana. — Reports  17  outbreaks  involving  1,004  head  of 
cattle  and  horses  and  3,000  sheep. 

(18)  New  HampsJiire. — ^Many  sporadic  cases  and  a  few  extensive 
outbreaks  have  been  reported. 

(19)  New  Mexico. — Several  outbreaks  have  been  observed. 

(20)  New  York. — No  report  available. 

(21)  New  Jersey. — An  extensive  outbreak  occurred  in  1912,  near 
Cape  May.  Several  sporadic  cases  have  also  been  noted  in  pasture- 
fed  horses.  Graham  and  Schwarze  (26)  proved  one  spleen  specimen 
of  a  horse  to  be  contaminated  with  a  B.  hotulinus ^  type  A;  they  failed 
to  isolate  B.  botulinus  from  a  sample  of  hay  obtained  from  one  of  the 
suspected  pastures.  The  laboratory  of  the  commission  has  made 
the  following  findings : 

Cape  May  soil:  B.  botulinus,  type  B. 

Soil  on  meadow,  where  horses  died  in  1912,  and  salt  soil  mixture: 
B.  botulinus f  type  B. 


Instances. 
Com  ensilage 1 
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Soil,  Jones  farm,  southeastern  part  of  New  Jersey:  B.  hotuLinua, 
type  B. 

Soil,  Westewelt  farm,  southeasterm  part  of  New  Jersey:  S.  hotu- 
linuSy  type  B. 

Soil,  Johnson  farm,  southeastern  part  of  New  Jersey:  B,  hotyli- 
nu^,  type  B. 

(22)  Nevada. — Reports  29  outbreaks,  several  extensive,  with  reoc- 
currences on  the  same  ranches.  One  outbreak  was  caused  by 
'* musty  rotten''  potatoes  and  one  by  garbage. 

(23)  OJdahoma, — Reports  for  1920  an  extensive  outbreak  in  ''river 
bottom  lands;"  sporadic  cases  are  quite  common. 

(24)  Oregon. — Nmnerous  sporadic  cases:  one  of  five  horses  showed 
typical  botulism  at  Klamath  FaDs,  where  several  chicken  outbreaks 
have  occurred. 

(25)  Pennsylvania. — Reports  isolated  outbreaks  and  sporadic  cases. 

(26)  Texas. — Forage  poisoning  prevalent  in  the  Pecos  Valley; 
moldy  corn  or  cane  is  regarded  as  the  causative  food. 

(27)  Washington. — Reports  many  outbreaks.  According  to  an  in- 
vestigation of  the  commission  the  following  feeds  were  considered 
responsible : 

Instances. 

Moldy  potatoes 15 

Beet  ensilage 4 

Moldy  hay 2 

Rotten  tumipe 3 

(28)  Wyoming. — Reports  several  sporadic  outbreaks  prior  to  1919. 

(29)  Virginia. — Many  outbreaks  have  been  observed;  moldy  com 
is  considered  as  one  of  the  factors  in  forage  poisoning. 

The  data  thus  far  secured  and  synthesized  at  least  justify  the  con- 
clusion, that  forage  poisoning,  probably  due  to  feeds  other  than  pre- 
served or  fermented  food,  is  not  uncommon  among  horses  of  the 
United  States.  An  approximate  loss  of  3,000  horses  has  been  esti- 
mated for  the  five  Western  States,  California,  Colorado,  Oregon, 
Nevada,  and  Montana,  within  the  years  1915-1920.  In  certain  locali- 
ties the  disease  reoccurs  annually  and  is  of  considerable  economic  im- 
portance. Moldy  and  spoiled  hay,  potatoes,  corn,  etc.,  are  the  feeds 
generally  mentioned  as  the  products  carrying  the  disease  producing 
poison.  It  is  also  stated  that  the  rations  may  appear  wholesome  and 
yet  be  highly  poisonous.  However,  nothing  definite  as  to  the  nature 
of  the  toxic  substance  could  be  determined  from  the  circular  letter. 
Some  of  the  observations  in  Cahf ornia  are  suggestive  and  support  the 
laboratory  examinations  of  Graham  and  his  associates.  B.  hotvlinus 
has  been  isolated  from  the  intestinal  tract  of  two  horses  which  died 
from  forage  poisoning  in  two  separate  outbreaks.  On  several  occa- 
sions the  same  toxin  type  was  demonstrated  in  the  feed,  but  repeated 
attempts  to  prove  the  presence  of  B.  hotvlinus  toxin  by  feeding  the 
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saline  extract  of  several  pounds  of  suspected  feed  to  guinea  p^gs  were 
frankly  negative  or  inconclusive.  Graham  had  similar  failures  in  ad- 
ministering to  guinea  pigs  1  to  2  cc.  of  water  in  which  contaminated 
oats  had  been  immersed.  It  is,  however,  mentioned  that  a  horse  con- 
suming this  water  succumbed,  showing  the  symptoms  of  botulism. 
These  and  similar  observations  suggest  that  horses  may  be  more  sus- 
ceptible to  B.  hotvlinus  toxin  via  the  digestive  tract  than  guinea  pigs. 
Provided  this  statement  is  correct  the  presence  of  B.  botulinu^  toxin 
in  horse  feeds  must  in  the  future  be  demonstrated  by  ingestion  ex- 
periments on  immimized  andnonimmunized  horses.  It  will  probably 
be  necessary  to  employ  the  same  species  of  animal  for  subsequent 
experiments,  to  estabhsh  the  influence  of  desiccation  and  light  on  the 
toxin  of  B.  hotvlinus  produced  in  damp  hay  or  cereals.  In  fact,  the 
entire  toxicological  problem  must  be  studied  on  horses  and  it  would 
appear  economical  if  a  number  of  States,  which  suffer  from  forage  poi- 
soning appoint  a  commission  and  pool  their  financial  resources  for  a 
thorough  unbiased  study  of  this  malady. 

Among  the  various  unknown  causes  which  contribute  to  the  gen- 
eration of  the  botulism  toxin  in  spoiled  hay  and  vegetables,  moisture 
and  heat  are  probably  the  most  essential,  although  sufficient  time 
must  elapse  since  the  preceding  harvest  to  permit  the  formation  of 
the  toxin.     An  inquiry  into  the  seasonal  distribution  of  forage  poi- 
soning in  California  revealed  the  fact  that  the  disease  increases  dur- 
ing the  fall  and  winter  months.     In  Figure  10  an  attempt  has  been 
made  to  parallel  the  monthly  number  of  forage  poisoning  outbreaks 
with  the  monthly  rainfall  recorded  for  the  last  six  years  in  the  local- 
ities in  which  the  disease  occurred.     During  the  months  of  October 
and  November  an  average  temperature  of  71°  F.  prevailed  in  the 
southern  section  while  a  temperature  of  55*^  F.  was  noted  in  the 
northern  section  of  the  State.     The  climatic  conditions  in  form  of 
early  rains  followed  by  warm  weather  in  September  and  October 
were  excellently  suited  for  the  growth  of  molds  and  bacteria  and 
probably  also  B.  botvlinvs.     It  is  therefore  of  interest  to  note  that 
nearly  one-third  of  the  forage  poisoning  cases  were  recorded  for  the 
months  of  September,  October,  and  November.    In  other  Stat^ 
the  two  factors  arbitrarily  chosen  for  consideration  act  at  differ^t 
seasons  of  the  year,  a  fact  which  may  explain  the  prevalence  of 
forage  poisoning  either  during  the  spring  and  early  summer,  or  fall 
and  early  winter.     Observations  made  in  New  Jersey,  however,  have 
shown  that  forage  poisoning  disappears  after  the  first  heavy  frost. 
Inasmuch  as  the  toxin  of  B.  hotvlinus  is  resistant  to  cold  and  can  be 
preserved  in  a  frozen  state  for  at  least  three  weeks  the  above  men- 
tioned fact  rather  indicates  that  this  poison  is  probably  not  the 
main  cause  of  forage  poisoning  in  New  Jersey  irrespective  of  the 
bacteriological  demonstration  of  B,  hotvlinus  in  the  spleen  of  a  horse 
by  Graham  and  Schwarze  and  our  own  isolation  of  the  bacillus  from 
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soil  specimens.  It  is  to  be  regretted  that  most  of  the  reports  re- 
ceived were  sketchy  in  character  and  did  not  supply  enough  data  to 
permit  additional  conclusions  as  to  the  etiological  agent  of  food 
intoxications  in  horses. 

Early  in  the  course  of  the  studies  it  was  thought  that  the  demonstra- 
tion of  B,  hotvlinus  in  the  intestines  of  horses  or  in  the  feed  had  some 
diagnostic  significance  and  that  it  was  indicative  of  equine  botulism. 
Subsequent  laboratory  tests  and  in  particular  the  isolation  of  B, 
hotvlinus  from  the  tissues  of  cattle,  which  died  from  other  diseases 
than  botulism,  seriously  invalidated  the  original  conclusions.  Tests 
have  been  undertaken  to  establish  in  what  proportion  B.  hotvlinus 
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can  be  isolated  from  the  viscera  of  slaughtered  animals  by  the  pro- 
cedures customarily  employed  in  the  laboratory.  Until  these  studies 
axe  completed  or  until  other  experiments  have  either  demonstrated 
the  presence  of  the  preformed  botulism  toxin  in  the  suspected  feed 
or  proven  that  the  bacillus  possesses  invasive  properties  for  horses, 
the  nmnerous  isolations  of  the  organism  from  animal  tissues  or  the 
apparently  wholesome  food  can  not  be  accepted  as  proof  for  the 
conclusion  that  certain  forms  of  forage  poisoning  are  actually  equine 
botulism. 

0.    BOTULISM  IN   CATTLE. 

Hart  and  Hayes  (19)  concluded  from  their  experiments  that 
cattle  are  resistant  to  B,  hotvlinus  toxin  and  probably  could  con- 
stune  a  very  lai^e  amount  by  mouth  without  effect.  Recently 
Graham  and  Schwarze  (27)  reported  some  observations  on  a  sporadic 
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toxemia  in  cattle  which  has  some  bearing  on  this  subject.  Several 
cattle  of  a  herd  consuming-  com  silage  from  which  B.  hotvlinxts  type 
B,  was  isolated,  developed  symptoms  of  forage  poisoning  on  two 
different  occasions  and  four  animals  died.  The  two  workers  con- 
cluded that  B.  hotvlinus  toxin  in  the  ensilage  was  primarily  related 
to  the  disease  in  question.  A  feeding  experiment  on  43  cattle  which 
had  been  injected  with  botulinus  antitoxin  was  inconclusive,  one 
animal,  which  did  not  receive  antitoxin  showed  no  visible  iUness. 
In  this  connection  one  recalls  also  the  work  of  Theiler  and  his  asso- 
ciates (28)  on  lamziekte^  a  disease  of  cattle  in  South  Africa.  Defi- 
ciency of  phosphorous  in  the  vegetation  of  certain  areas  during  the 
drought  season  leads  to  the  development  of  pica  or  craving  for  car- 
rion, which  contains  a  highly  potent  toxin.  The  '4amziekte  toxin" 
resembles  the  toxin  of  B.  hotvlinus,  but  it  is  stated  that  the  symptoms 
of  experimental  botulism  in  cattle  are  distinctly  different  from  1am- 
ziekte.  Unfortunately  the  bacterium  responsible  for  the  '*  toxin  of 
lamziekte"  has  not  been  isolated  in  pure  culture. 

In  the  light  of  these  reports  it  is  considered  important  to  describe 
some  observations  collected  by  the  conmiission.  No  attempt  had 
been  made  to  investigate  systematically  certain  maladies  of  cattle 
which  were  suspected  by  veterinarians  as  botulism,  but  the  findings 
to  be  reported  were  made  accidentally  and  their  bearing  on  the  prob- 
lem of  bovine  botulism  could  not  be  underestimated. 

In  1914,  one  member  of  the  commission  (K.  F.  M.)  (29),  investi- 
gated in  cooperation  with  the  State  veterinarian  a  fatal  cattle  disease 
which  occurred  in  the  moimtainous  regions  of  California  and  Nevada. 
The  malady  was  characterized  by  a  hemolytic  jaundice,  hemoglobi- 
nuria and  extensive  anemic  infarcts  in  the  liver.  Attention  was 
called  at  that  time  to  the  presence  of  various  types  of  anaerobic  bac- 
teria in  the  liver  lesions.  Other  work  prevented  further  studies  in 
California,  but  the  late  Dr.  W.  B.  Mack  and  more  recently  Drs.  E. 
Records  and  L.  R.  Vawter,  of  the  University  of  Nevada,  have  dili- 
gently pursued  research  work  in  order  to  find  the  cause  of  the  disease 
and  to  prevent  the  extensive  losses  which  have  been  noted  in  Nevada. 
In  January,  1921,  Dr.  L.  R.  Vawter  discussed  with  members  of  the 
commission  some  of  the  anaerobes  which  he  had  isolated  from  the 
liver  infarcts.  Subsequently  a  culture  of  a  toxic  bacterium  was  sent 
to  the  laboratory  of  the  commission  and  identified  as  B.  hotulinus, 
type  A.  On  January  27,  1921,  Doctors  Records  and  Vawter  with 
two  members  of  the  commission  autopsied,  near  Reno,  Nev.,  a  two- 
year  old  heifer  four  hours  after  death.  The  animal  showed  the  typical 
lesions  of  the  ictero-hemoglobinuria  disease.  B.  botvlinus,  type  A, 
was  isolated  independently  by  two  different  laboratories  from  the 
liver  lesions,  lymphnodes,  intestinal  wall,  and  content.  Fresh  cattle 
manure  and  hay  obtained  from  a  haystack  on  the  ranch  gave  cultures 
of  B.  iotvliniLs,    A  third  strain  of  B.  hotulinus,  type  B,  was  isolated 
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from  the  tissues  of  a  cow  which  had  died  from  the  same  disease  on  a 
ranch  many  miles  removed  from  the  other  two  places  where  the 
previous  fatalities  had  occurred. 

These  interesting  observations  prompted  the  commission  to  com- 
municate with  various  stock  owners  of  CalLfomia  who  had  lost  cattle 
from  the  same  disease  during  the  last  few  years.  Thus  far  no  speci- 
mens  have  been  submitted  for  examinations;  but  in  February  the 
laboratory  of  the  Los  Angeles  Department  of  Health  forwarded  a 
broth  culture  containing  the  fragments  of  a  liver  infarct  which  had 
been  removed  from  the  cadaver  of  cow.  This  animal  which  was  from 
a  dairy  farm  near  Los  Angeles  had  shown  all  the  symptoms  of  ictero- 
hemoglobinmia.  B.  botvlinusy  type  A,  was  isolated  from  the  speci- 
men. 

These  findings  of  B.  hotulinua  were  considered  very  suggestive  until 
Doctor  Vawter  informed  the  conmiission  that  he  has  not  been  able  to 
again  isolate  the  same  organism  from  several  cases  of  ictero-hemo- 
globiniu'ia,  which  came  subsequently  under  his  observation.  More- 
over, Doctors  Records  and  Vawter  concluded  from  their  experiments 
on  cattle  that  in  Nevada  at  least  a  certain  type  of  B.  wdchii  is  respon- 
sible for  the  fatal  cattle  disease.  A  report  dealing  with  their  impor- 
tant observations  on  experimental  botulism  and  the  dififei^nces 
between  this  toxemia  and  ictero-hemoglobiniu'ia  has  been  recently 
piibUshed  (Jour.  Am.  Vet.  Assn.,  1921,  60,  p.  155.)  From  the  facts 
just  presented  it  must  be  concluded  that  B.  botvlinus  is  not  infre- 
quently a  common  inhabitant  of  the  intestinal  tract  of  cattle;  in 
the  course  or  during  the  agonal  stage  of  certain  diseases  it  may  even 
invade  the  tissues.  It  is  only  remotely  possible,  that  these  bacteria 
have  an  etiological  relationship  to  the  lesions  from  which  they  have 
been  isolated.  Li  fact  it  was  because  of  the  observations  made  on 
these  cattle  that  the  statement  has  been  so  frequently  repeated  in 
preceding  chapters  that  the  mere  cultiu'al  isolation  of  B,  hoivlinus 
can  not  be  considered  diagnostic  of  botulism. 

D.  BOTULISM   IN   HOGS. 

Hogs  display  a  marked  resistance  to  poisoning  from  B,  hotulinus 
toxin  experimentally  fed  in  relatively  large  doses.  In  several  reports 
it  is  mentioned  that  one  or  several  hogs  which  consumed  a  consid- 
erable portion  of  poisonous  home-canned  food  failed  to  show  any 
symptoms  of  intoxication,  although  a  number  of  chickens  which  ate 
some  of  the  spoiled  food  developed  fatal  botulism.  In  the  course  of 
the  investigations  conducted  by  the  commission  a  number  of  inclusive 
reports,  which  attribute  several  fataUties  among  hogs  to  the  ingestion 
of  a  B.  hotulinus  like  poison  in  feeds,  garbage,  and  spoiled  home- 
canned  products,  have  been  collected.  This  information  is  tabu- 
lated in  Table  14. 
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In  analyzing  the  data  presented  in  Table  14  it  will  be  noted  that  in 
only  three  instances  was  the  diagnosis  of  botulism  in  hogs  supported 
by  bacteriological  tests*  In  two  outbreaks  the  animals  recovered 
spontaneously,  but  B.  botvlinWf  type  B,  was  isolated  from  the  manure 
of  two  hogs,  which  had  ingested  spoiled  home-canned  peas  three 
months  previous  to  the  stool  examination.  In  seven  instances  the 
owners  or  local  veterinarians  interpreted  symptoms  and  lesions  in  a 
number  of  hogs  to  be  those  of  porcine  botulism  and  reported  the 
outbreaks  to  the  commission.  Unfortunately  there  was  no  means  of 
verifying  the  correctness  of  the  diagnosis,  and  the  facts  are  men- 
tioned in  order  to  stimulate  further  investigations.  Until  careful 
investigations  have  determined  the  relative  susceptibility  of  swine 
to  the  toxin  of  B,  botvUnu^y  or  until  the  presence  of  the  poison  in  the 
suspected  hog  feed,  hog  tonic,  etc.,  has  been  demonstrated  experi- 
mentally, it  must  be  concluded  that  botulism  in  hogs  is  very  rare  and 
that  it  has  thus  far  only  been  proven  following  the  ingestion  of 
spoiled  home-canned  vegetables. 

In  this  connection  a  recent  publication  of  Graham  (30)  deserves 
some  comment.     In  this  paper  it  is  reported  that  B.  hotidinus,  type  A, 
has  been  frequently  isolated  from  certain  local  (intestinal  ?)  lesions 
of  pigs;  these  animals  exhibited,  following  the  injection  of  antihog- 
cholera  serum  and  virus,  symptoms  of  unthrif  tiness,  muscular  twitch- 
ing, posterior  paralysis,  etc.     Inasmuch  as  16  per  cent  of  the  com- 
mercial hog-cholera  serum  and  virus  samples  contained  B.  hotvlinus, 
it  is  concluded  that  the  swine  disease  is  probably  hog  cholera  super- 
imposed upon  a  specific  intoxication  due  to  B.  hotvlinus.     It  is  not 
stated  whether  the  samples  of  hog-cholera  serum  and  virus  have  been 
tested  for  the  toxin  of  B,  hotulinus  but  is  assumed  that  the  bacterium 
possesses  invasive  properties  and  is  capable  of  causing  a  specific  low- 
grade  intoxication  in  hogs.    The  data  presented  fail  to  warrant  such 
far-reaching  conclusions;  in  fact,  they  only  confirm  the  well-known 
observation  that  B.  hotulinus  is  an  inhabitant  of  the  intestinal  tract 
of  hogs  and  that  carelessly  prepared  hog-cholera  serums  may  occasion- 
ally become  contaminated  with  this  organism. 

E.    BOTULISM   IN   DOGS,    CATS,   AND   GOATS. 

In  report  22  it  is  stated  that  one  dog  which  ingested  a  part  of  the 
discarded  home-canned  apricots  responsible  for  five  human  cases  and 
several  chickens  (report  57)  exhibited  for  a  few  days  the  sjonptoms 
of  posterior  paresis,  but  ultimately  recovered.  The  members  of  the 
commission  have  repeatedly  observed  similar  symptoms  in  dogs  ex- 
perimentally fed  or  inoculated  with  type  A  toxin. 

In  connection  with  one  chicken  outbreak  in  Los  Angeles  (report  21, 
Table  12)  it  is  authoratively  stated  that  a  milk  goat  which  consumed 
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about  1  quart  of  discarded  home-canned  string  beans  exhibited  the 
symptoms  of  botuhsm.  After  an  incubation  tune  of  two  to  three 
days  the  goat  refused  to  eat;  the  milk  secretion  dropped  to  one-third 
of  the  usual  amount  collected;  there  was  marked  constipation  and 
general  weakness.  Complete  recovery  took  place  toward  the  end  of 
the  second  week,  and  four  weeks  later  the  animal  gave  birth  to  two 
healthy  kids.  The  type  of  B.  botvlinus  could  not  be  deteimined. 
Four  months  after  the  consumption  of  the  poisonous  feed  one  examr 
ination  of  chicken  feces  and  goat  manure  was  negative  for  B.  (otu- 
linus.  It  is  not  unlikely  that  the  beans  contained  relatively  Uttle 
toxin.  The  housewife  tasted  some  pods  without  consequences;  six 
ducks,  which  ate  a  considerable  portion  of  the  spoiled  food,  remained 
well,  and  only  six  of  ten  chickens  developed  botulism.  It  is  wdl 
known  that  goats  are  very  susceptible  to  subcutaneous  injections  (rf 
B,  botvlinus  toxin,  and  that  great  care  must  be  exercised  in  the 
course  of  immunization. 


Past  Vn. 
FEATURES  OF  BOTULISM. 

A,    STMPTOMATOLOQT   AND    COURSE. 

When  discussing  the  time  of  onset  of  symptoms  of  botulinus  in- 
toxication in  human  beings,  it  must  be  home  in  mind  that  the  victims 
of  botulism  fall  into  two  main  groups,  viz,  those  in  which  there  is 
initial  acute  gastrointestinal  disturbance,  followed  by  the  typical 
botulism  symptoms,  and^those  in  which  the  typical  botulism  symp- 
toms are  the  Gist  to  manifest  themselTes.  Approximately  one-third 
of  the  recorded  cases  inj_this  country  in  which  data  are  available 
have  shown  s  i  i  }  i '  i  ;  <  < 
acute  gastroenteritis  type,  nau- 
sea, vomituig,  and  diarrhea, 
which  usually  come  on  early, 
last  for  from  12  to  36  hours,  and 
disappear  with  the  onset  of  the 
typical  symptoms  of  botulism; 
in  the  remaining  two-thirds  of  the 
cases  the  evidences  of  nervous 
system  involvement  have  been 
the  &st  to  appear.  The  acute 
gastroenteritis  is  apparently  the 
result  of  local  irritation  by  the 
spoiled  food  which  is  ingested, 
whereas  it  is  now  known  that 
the  typical  botulism  symptoms  *^"*'  "■ 

are  the  result  of  the  action  of  the  botulinus  toxin  upon  certain  por- 
tions of  the  peripheral  nervous  system  (31). 

The  onset  of  symptoms  in  botulinus  intoxication  is  usually  from 
18  to  36  hours  after  the  ingestion  of  the  poison,  although  they  may 
appear  very  much  earlier  or  may  be  considerably  delayed.  The 
earliest  onset  recorded  in  the  American  literature  is  2  hours  (88) 
and,  in  this  series,  4  hours  after  (66)  the  consumption  of  the  spoiled 
food;  and  the  most  delayed  onset  in  this  series  (54)  occurred  on  the 
eighth  day.  In  74  per  cent  of  the  cases  the  onset  of  symptoms 
occurred  within  4S  hours  (Figure  11),  and  in  general  it  may  be 
stated  that  when  the  symptoms  occurred  very  early  they  were  of 
the  acute  gastrointestinal  type. 
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When  gastrointestinal  symptoms  are  present,  the  patient  may 
complain  of  burning  and  distress  in  the  region  of  the  stomach,  or 
there  may  be  nausea  and  vomiting,  with  or  without  diarrhea,  which 
may  persist  for  a  few  hours  or  for  a  day  or  two.  The  characteristic 
effect  of  botulism  is,  however,  an  early  inhibition  of  the  gastro- 
intestinal movements,  which  results  in  early  and  persistent  constipa- 
tion, and  when  initial  diarrhoea  is  lacking  the  constipation  may  be 
one  of  the  first  symptoms  noted.  Frequently  there  is  distention  of 
the  intestines,  but  there  is  rarely  any  pain,  tenderness,  or  rigidity 
after  the  diarrhea  has  ceased.  The  earUest  symptom  in  the  majority 
of  cases  is  a  peculiar  indefimte  lassitude  and  fatigue,  sometimes 
associated  with  dizziness  or  headache,  which  the  patient  often 
attributes  to  the  accompanying  constipation. 

Disturbances  of  vision  occur  very  early,  and  are  frequently  the 
first  indication  of  serious  illness.  There  may  be  initial  scintilla- 
tions and  dimness  of  vision,  due  to  early  loss  of  ability  to  accommo- 
date for  neax  vision.  There  is  early  involvement  of  the  third  cranial 
nerve,  and  the  occurrence  of  blepharoptosis,  mydriasis,  loss  of  reflex 
to  light  stimulation,  and  diploplia  is  practically  constant.  Occasion- 
ally the  pupils  may  be  irregular  in  contour  and  unequal.  Complete 
loss  of  accommodation  soon  follows.  Impaired  function  of  the  ex- 
ternal rectus  muscle  appears  earlier  and  more  frequently  than  of 
the  superior  oblique  muscle.  Nystagmus  and  vertigo  are  not  un- 
common, and  photophobia  has  been  recorded  in  a  few  cases.  Nystag- 
mus may  be  seen  on  one  side  only. 

The  majority  of  authors  agree  that  there  is  no  disturbance  of 
the  retina.  Apparently  the  dimness  of  vision  is  dependent  upon 
loss  of  ability  to  accommodate,  as  usually  the  patient  can  distinctly 
see  distant  objects  with  either  eye  alone. 

Coincidently  with  or  closely  following  the  onset  of  visual  disturb- 
ances there  is  usually  difficulty  in  swallowing  and  in  talking,  and 
frequently  the  patients  complain  of  a  sensation  of  constriction  of 
the  throat.  The  tongue  appears  to  be  larger  than  usual,  is  sluggish 
in  its  movements,  and  heavily  coated  on  the  surface  although  the 
edges  may  be  clean.  There  may  be  complete  paralysis  of  the  pharyn- 
geal muscles  with  loss  of  the  pharyngeal  reflex.  The  voice  is  low 
and  without  normal  tone  and  eventually  there  is  complete  aphonia. 
Even  in  the  milder  cases  the  onset  of  early  fatigue  of  these  muscles 
is  very  evident,  and  after  short  attempts  at  conversation  speech 
becomes  noticeably  slower  and  more  difficult  and  the  voice  more 
husky. 

The  difficulty  in  swallowing  is  apparently  largely  due  to  impaired 
function  of  the  pharyngeal  muscles,  as  the  patients  state  that  they 
have  difficulty  in  forcing  the  food  from  the  pharynx  into  the  esophagus 
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but  that  if  it  is  once  started  they  can  easily  swallow.  It  is  probable, 
however,  that  the  dryness  of  the  mouth  and  throat  is  a  contributing 
factor,  as  in  the  milder  cases  the  patients  are  able  to  swallow  solid 
food  if  they  take  a  drink  of  liquid.  Attempts  to  swallow  frequently 
induce  strangling  spells  which  may  be  very  severe,  and  may  persist 
until  the  patient  is  exhausted.  Regurgitation  of  fluids  through  the 
nose  and  insufflation  into  the  trachea  and  bronchi  frequently  occur 
during  the  strangling  spells. 

General  muscular  weakness,  especially  weakness  of  the  muscles  of 
the  neck,  is  most  striking.  In  severe  cases  the  patients  lie  with  the 
muscles  completely  relaxed  and  are  unable  to  raise  their  arms  or 
legs  from  the  bed,  but  although  such  a  condition  closely  simulates 
paralysis  it  is  seldom-  that  true  paralysis  of  the  skeletal  muscles  is 
observed.  There  is  often  incoordination  of  the  muscular  movements 
of  the  arms  and  legs,  and  the  patients  may  have  difficulty  in  picking 
up  small  objects  and  may  walk  with  an  atoxic  gait  but  the  reflexes 
of  the  skeletal  muscles  are  practically  always  intact. 

A  very  striking  characteristic  of  botulinus  intoxication  is  the 
almost  complete  absence  of  sensory  disturbances.  There  may  be 
initial  headache  and  gastric  distress  but  usually  the  patient  does  not 
suffer  any  pain.  Occasionally  there  is  tinnitus  and  partial  deafness, 
and  a  few  cases  have  been  reported  in  which  there  was  numbness  and 
tingling  of  the  extremities,  but  in  by  far  the  greater  number  of 
reported  cases  it  is  noted  that  there  was  no  disturbance  of  sensation. 

Mentality  usually  remains  clear  until  within  a  very  short  time 
before  death.  Restlessness,  insomnia  and  occasionally  hysterical 
attacks  are  noted,  particularly  at  the  onset,  but  the  patient  often 
becomes  apathetic  or  even  somnolent  as  the  intoxication  increases. 
There  may  be  spells  of  irritability  when  he  is  aroused,  apparently 
induced  by  his  inability  to  make  himself  understood,  or  to  swallow, 
and  often  there  is  great  apprehension  of  approaching  death.  Occa- 
sionally there  may  be  coma  for  a  short  time  before  death,  and  a  few 
cases  are  recorded  in  which  there  were  convulsions,  but  a  most  striking 
feature  of  the  intoxication  is  that  mentality  is  usually  unimpaired 
throughout  the  illness. 

Inhibition  of  many  of  the  secretions  is  also  characteristic  and  the 
patients  complain  bitterly  of  dryness  of  mouth,  pharynx,  and  nasal 
passages.  A  few  cases  have  been  reported  in  which  the  salivary 
flow  was  increased,  and.it  is  said  that  this  is  usually  true  in  forage 
poisoning  in  horses,  but  in  the  cases  examined  during  this  investiga- 
tion the  serous  portion  of  the  saliva  has  always  been  inhibited  and 
there  has  always  been  a  thick  tenacious  mucus  in  the  pharynx  which 
is  removed  with  the  greatest  difficulty. 

According  to  the,  literature  there  is  usually  inhibition  of  sweat 
secretion,  but  it  is  not  uncommon  to  find  the  patient  bathed  in  a 
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profuse  sweat,  which  has  an  oflFensive  odor.  When  sweating  is 
inhibited  the  skin  becomes  hard  and  dry. 

There  is  considerable  variation  in  the  reports  concerning  the  secre- 
tion of  mine,  but  apparently  in  the  majority  of  cases  the  amoimt  of 
urine  secreted  depends  directly  upon  the  amount  of  fluid  which  the 
patient  has  received.  OUguria  and  anuria  have  been  described,  but 
that  is  not  surprising  when  one  considers  the  difficulty  or  impossibility 
of  swallowing  liquids.  There  has  been  no  characteristic  change  in 
the  urinary  constituents  or  sediment  in  the  cases  of  this  series. 

The  temperature  is  usually  subnormal.  In  the  majority  of  cases 
it  ranges  between  96®  and  98.6°  F.,  and  in  uncomplicated  cases 
remains  low  during  the  whole  illness.  Not  infrequently  there  may 
be  fever  during  the  last  days  of  the  intoxication,  but  this  is  usually 
a  sign  of  the  development  of  broncho-pneumonia. 

The  pulse  rate  may  be  slow  in  the  early  stages  of  the  intoxication, 
but  later  in  the  course  of  the  illness  becomes  f  apid.  It  is  not  un- 
common to  observe  a  rate  of  from  100  to  120  per  minute  and  in  some 
cases  of  as  much  as  150  or  160  per  minute.  The  action  of  the  heart 
muscle  is  impaired;  there  may  be  no  visible  cardiac  impulse  and  the 
heart  sounds  are  feeble  and  distant.  The  combination  of  subnormal 
temperature  and  rapid  pulse  is  most  striking. 

There  is  often  no  disturbance  of  respiration  in  the  early  stages 
of  the  intoxication,  but  towards  the  end  breathing  becomes  difficult 
and  labored,  and  there  may  be  extreme  dyspnoea  and  irregular 
breathing,  sometimes  of  the  Cheyne-Stokes  type,  with  all  the  ac- 
cessory muscles  brought  into  play.  Later,  as  fatigue  of  the  respira- 
tory muscles  develops,  there  may  be  partial  or  complete  asphyxia 
and  the  most  frequent  immediate  cause  of  death  is  respiratory 
failure. 

There  are  very  incomplete  data  concerning  the  results  of  the 
ordinary  clinical  laboratory  tests  in  botulinus  intoxication.  As 
was  stated  above,  examination  of  the  urine  shows  no  characteristic 
changes  from  normal.  Blood  coxmts  have  been  made  in  a  few  cases 
without  revealing  any  typical  blood  picture,  although  the  number 
of  cases  in  which  examination  has  been  made  is  much  too  small  to 
justify  any  definite  conclusions. 

In  this  series  there  are  records  of  8  cases  where  red  blood  counts 
were  made  and  in  7  of  them  the  coimt  was  between  5,200,000  and 
5,600,000  per  c.  c.  In  15  cases  leucocyte  coimts  are  recorded  and 
the  count  varies  from  7,000  to  20,400  with  4  below  10,000,  7  between 
10,000  and  14,000,  and  4,  16,000  or  more.  In  all  but  two  where 
differential  count  was  recorded  the  polymorphonuclear  neutrophfles 
were  between  70  and  85  per  cent.  In  at  least  one  case  where  the 
leucocyte  cotmt  was  over  16,000  necropsy  revealed  the  presence  of 
broncho-pneumonia. 
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Exsminatioa  of  the  cerebrospinal  fluid  has  been  recorded  in  four 
cases.  In  one  instance  it  was  stated  that  there  were  80  cells  per 
c.  c,  but  the  type  of  cells  was  not  specified.  In  the  remainder  the 
fluid  was  reported  normal. 

Blood-pressure  records  in  six  casea  showed  systolic  pressures 
between  120  and  140  mm,  and  diwtolic  pressures  of  from  80  to 
90  mm.  In  another  case  it  was  recorded  that  the  blood  pressure  was 
normal  and  in  two  that  the  systolic  pressure  was  120. 

The  duration  of  illness  in  fatal  cases  varies  greatly,  although  the 
majority  of  victims  die  in  from  three  to  six  days  after  ingesting 
the  poisonous  food.    In  a  series  of  173  fatal  cases  where  data  were 
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available,  18  patients  died  within  48  hours  after  the  food  was  eaten, 
and  1  survived  for  26  days;  but  117  persons,  or  67,6  per  cent,  died 
in  from  three  to  six  days  after  ingesting  the  poison. 

Death  usually  occurs  from  cardiac  or  respiratory  failure.  It  has 
been  frequently  observed  that  the  heart  continued  to  beat  for  several 
hours  after  voluntary  respiration  had  ceased,  and  cases  are  recorded 
when  artificial  respiration  has  maintained  life  for  several  hours  after 
voluntary  respiration  had  ceased.  Usually  there  is  terminal  asphyxia 
with  cyanosis,  and  occasionally  the  patient  dies  in  a  strai^ling 
spell.  It  is  not  uncommon  that  there  may  be  apparent  improvement 
in  the  general  condition  of  the  patient  but  that  death  results  from 
insufflation  broncho-pneumonia. 
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When  recovery  occurs  convalescence  is  extremely  slow  and  tedious. 
The  severity  of  the  illness  usually  reaches  its  maximum  within  id 
days  of  the  poisoning  and  improvement  follows  slowly. 

The  strangling  and  the  diflBculty  in  speaking  and  swallowing 
frequently  improve  first,  but  the  muscular  weakness  and  the  dis- 
turbances of  vision  disappear  more  slowly.  Many  cases  are  re- 
corded in  which  the  patients  were  comparatively  well  within  two  or 
three  months,  but  the  weakness,  vertigo,  and  emaciation  may  persist 
much  longer.  The  disturbances  of  vision  in  some  cases  are  the  last 
to  clear  up  and  may  persist  for  months.  There  appears  to  be  no 
permanent  severe  disability,  although  some  patients  complain  of 
constipation  after  recovery  has  taken  place. 

B.  MOBTAUTY. 

The  recorded  mortality  of  botulism  in  the  United  States  is  very 
high,  61.7  per  cent,  and  is  surprisingly  imiform  in  the  various  areas 
included  under  Sections  III,  IV,  and  V,  viz,  California  61.3  per  cent, 
Washington  69.1  per  cent,  and  other  portions  of  the  United  States 
and  Canada  60.9  per  cent.  There  is  very  great  variation  in  the 
mortality  of  different  group  outbreaks,  however,  ranging  from  zero 
in  report  21,  10.3  and  12.5  per  cent  in  reports  63  and  10,  respectively, 
to  100  per  cent  in  reports  59,  60,  and  62,  etc. 

In  a  series  of  246  casea  where  data  were  available  and  of  which 
173  resulted  fatally,  it  was  found  that  147,  or  85  per  cent,  of  the  fatal 
cases  were  persons  in  whom  the  onset  of  symptoms  occurred  within 
48  hours  after  ingestion  of  the  poison.  In  many  outbreaks  there  is 
indication  that  the  time  of  onset  of  symptoms  is  directly  dependent 
upon  the  amount  of  poison  ingested,  and  this  observation  shows  that 
the  severity  of  the  illness  and  the  mortality  rate  is  also  directly  de- 
pendent upon  the  same  factor. 

A  comparison  of  the  mortality  among  patients  who  have  an  initial 
acute  gastrointestinal  disturbance  before  the  onset  of  the  typical  botul- 
ism symptoms,  with  those  in  whom  the  botulism  symptoms  are  the  first 
to  be  manifested,  indicates  that,  contrary  to  expectations,  the  initial 
vomiting  and  purging  does  not  materially  affect  the  outcome  of  the 
intoxication.  All  the  records  of  cases  in  this  countrv  do  not  contain 
the  necessary  data,  but  in  180  cases  where  data  were  available  it 
was  found  that  71.8  per  cent  of  those  who  suffered  acute  gastro- 
intestinal disturbances  and  73.2  per  cent  of  those  in  whom  there  was 
no  initial  nausea  or  vomiting  resulted  fatally. 

C.  PATHOLOGY. 

There  is  no  characteristic  gross  lesion  by  which  botulism  can  be 
recognized  at  necropsy.  The  only  constant  finding  is  the  raarkeil 
congestion  of  the  central  nervous  system  and  of  the  abdominal  and 
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of  thoracic  viscera.  There  may  be  multiple  hemorrhages  around 
the  base  of  the  brain  and  upper  part  of  the  cord,  and  the  brain  tissues 
may  be  edematous  and  show  scattered  hemorrhages.  The  lungs  are 
congested  and  often  show  areas  of  broncho  pneumonia.  The  heart 
muscle  is  soft  and  flabby,  the  liver,  kidney  and  spleen  are  hyperemic 
and  all  the  parenchymatous  organs  are  opaque  and  cloudy  on  section. 
There  may  be  ecchymoses  and  hemorrhages  on  the  serous  surfaces 
and  in  the  lungs. 
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On  microscopic  examination,  all  the  tissues  show  marked  conges- 
tion,  and  often  the  arteries,  veins,  and  capillaries  are  all  engoi^ed  with 
blood.  In  the  brain  and  meninges  there  are  numerous  larger  or 
smaller  perivascular  hemorrhages  around  the  distended  vessels,  and 
in  the  brain  and  other  organs,  especially  in  the  lungs,  there  may  he 
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large  hemoiAages  which  extend  beyond  the  unmediate  vicinity  of 
the  vessel. 

The  occurrence  of  cellular  thrombi  of  the  type  first  described  by 
Ophuls  (32)  are  very  often  found  in  the  tissues  of  patients  in  whom 
the  progress  of  the  intoxication  has  not  been  too  rapid,  but  they  may 
not  occur  when  the  duration  of  the  illness  has  been  very  short.  When 
present,  they  are  very  suggestive  that  death  has  been  caused  by 
botulinus  intoxication,  but,  as  was  recently  pointed  out  by  one  of  us, 
(Dickson,  Journal,  A.  M.  A.,  1921,  LXXVII,  483),  they  can  not  be 
considered  pathognomonic  of  botulism.  In  a  series  of  12  necropsies 
of  human  victims  of  botulism,  th6  tissues  of  9  contained  the  typical 
thrombi,  and  of  a  large  series  of  experimental  animals  which  survived 
longer  than  48  hours  after  the  administration  of  toxin  the  tissue  of 
the  great  majority  also  contained  the  thrombi. 

In  none  of  this  series  of  human  victims  of  botulism,  nor  of  animals 
in  which  the  poisoning  was  experimentally  produced,  has  there  been 
any  indication  of  destruction  of  the  ganglion  cells  such  as  was  first 
described  by  Marinesco  (33).  Neither  has  there  been  any  indication 
of  perivascular  infiltration  with  lymphocytes  such  as  is  character- 
istic of  epidemic  encephalitis,  save  in  one  case  which  has  been  re- 
corded (Geiger,  Public  Health  Reports,  July,  1921)  and  in  which  a 
very  few  lymphocytes  were  seen  in  the  areolar  tissues  around  a  few 
of  the  blood  vessels  in  the  brain.  There  should  be  no  confusion  in 
the  microscopic  diagnosis  between  botulism  and  epidemic  encepha- 
litis, since  perivascular  lymphocytic  infiltration  is  not  a  characteristic 
lesion  of  the  former. 

D.   SERUM  THERAPY. 

Nothing  definite  can  be  said  as  to  the  value  of  antitoxin  in  the 
treatment  of  botulism,  although  thus  far  no  satisfactory  results  have 
been  obtained.  It  has  been  shown  by  experiment  that  ammals  can 
be  fully  protected  if  sufficient  antitoxin  is  given  simultaneously  with 
or  within  a  short  time  after  the  administration  of  the  toxin,  but  that 
the  proportion  of  the  fatalities  rapidly  increases  as  the  interval 
between  the  administration  of  toxin  and  antitoxin  is  increased.  A 
few  cases  were  noted  where  animals  recovered  although  symptoms  of 
poisoning  had  appeared  before  the  administration  of  the  antitoxin. 

Complete  data  concerning  the  administration  of  botulinus  anti- 
toxin to  human  victims  of  botulism  in  the  United  States  are  not  avail- 
able, but  there  are  at  least  eleven  outbreaks  in  which  it  has  been  used. 
In  two  instances  it  is  known  that  a  type  B  antitoxin  was  used  in  what 
was  later  proved  to  be  a  type  A  intoxication,  and  in  three  others  the 
details  concerning  the  administration  of  the  antitoxin  have  not  been 
published.     There  arc  six  outbreaks,  however,  in  which  homologous 
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antitoxin  was  administered,  and  concerning  which  the  details  of  its 
use  are  known,  and  these  afford  the  only  reliable  data  at  hand  upon 
which  to  base  any  conclusions  as  to  its  efficacy. 

In  these  outbreaks  (reports  3,  5,  7,  15,  68,  and  69)  31  persons  were 
iU  and  23  died.  Seventeen  of  the  patients  died  before  antitoxin  was 
available  and  6  succumbed  after  receiving  the  injections.  One  person 
recovered  without  having  been  given  antitoxin  and  6  recovered  after 
it  had  been  administered. 

The  mortality  in  these  outbreaks  was  74.2  per  cent. 

In  only  three  of  the  outbreaks  (reports  3,  5,  and  69)  did  any  of  the 
victims  recover  after  receiving  the  antitoxin,  and  analyses  of  these 
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show  that  in  every  instance  the  more  severely  poisoned  persons  had 
died  before  the  antitoxin  was  administered,  and  that  those  who 
were  the  more  seriously  ill  when  they  received  the  antitoxin  suc- 
cumbed in  spite  of  its  use.  In  no  instance  was  antitoxin  available 
until  at  least  foiu*  days  after  the  poisonous  food  had  been  eaten,  and  in 
one  instance  it  was  not  administered  until  the  ninth  day. 

The  only  conclusion  that  can  be  drawn  from  these  observations  is 
that  botulinus  antitoxin  is  of  no  value  as  a  therapeutic  agent  when 
given  late  in  the  intoxication.  There  has  been  no  record  of  its  admin- 
istration sufficiently  early  to  enable  any  comparison  with  results 
which  can  be  obtained  at  will  under  experimental  conditions,  and 
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none  to  indicate  that  it  would  not  prove  efficacious  if  given  early  in 
the  intoxication. 

In  all  instances  of  botulinus  intoxication,  therefore,  the  antitoxin 
should  be  administered  as  soon  as  possible  after  the  consumption  of 
the  poisonous  food.  Time  may  be  gained  by  using  polyvalent  serum 
or  a  mixture  of  both  types  of  serum  until  such  time  as  the  type  of  the 
toxin  has  been  determined.  It  should  be  given  intravenously,  after 
the  patient  has  been  tested  for  hypersensitiveness,  and,  if  necessary, 
desensitized.  Large  doses,  at  least  20,000  units,  should  be  given,  and 
since  it  seems  probable  that  there  is  no  continuous  formation  of  toxin 
after  the  poisonous  food  has  been  ingested,  a  single  administration  of 
the  whole  amount  of  antitoxin  is  preferable  to  repeated  small  doses. 

E.   BACTERIOLOGICAL  DIAGNOSIS. 

From  the  foregoing  discussion  it  is  evident  that  a  provisional  diag- 
nosis of  botulism  is  often  made  without  difficulties.  In  fact,  the 
commission  has  in  61  instances  been  obliged  to  recognize  the  disease 
by  the  clinical  records  of  the  cases  or  by  the  coincident  occurrence  of 
botulism  in  chickens.  However,  from  a  medicol^al  and  also  from 
an  epidemiological  standpoint,  the  accuracy  of  these  diagnoses  can 
in  some  instances  be  seriously  questioned.  An  attempt  should  there- 
fore always  be  made  to  determine  the  true  nature  of  the  poisoning  by 
bacteriological  examinations.  Furthermore,  in  connection  with  the 
specific  serum  treatment,  information  relative  to  the  type  of  B, 
botulinv>8  intoxication  necessitates  the  application  of  laboratory 
methods.  According  to  a  summary  presented  in  Table  15,  the  follow- 
ing procedures  have  been  employed: 
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(a)  Determination  of  the  presence  of  B.  hotuLinus  toxin  in  the  rem- 
nants of  the  causative  food. — In  11  outbreaks  (reports  7,  46,  57,  58, 
59,  60,  62,  63,  64,  65,  70)  the  presence  of  the  toxin  of  B.  botvlinu^ 
has  been  proven  by  subcutaneous  or  intraperitoneal  inoculations  or 
by  feeding  of  guinea  pigs,  mice,  chickens,  cats,  and  one  dog.  These 
tests  have  been  very  thorough  in  the  more  recent  outbreaks  caused 
by  ripe  olives  and  spinach;  for  example,  the  M.  L.  D.  for  guinea 
pigs  of  the  olive  brine  has  been  definitely  determined.  Such  tests 
should  in  the  future  be  conducted  without  delay  in  order  tb  procure 
the  urgently  needed  information  relative  to  the  average  toxicity  of 
spontaneously  spoiled  vegetables  and  fruits  responsible  for  human 
botulism.  In  several  histories  it  is  indicated  that  a  definite  rela- 
tionship exists  between  the  onset  and  severity  of  the  symptoms, 
the  mortality  and  the  amount  of  poisonous  food  consumed. 

Aside  from  establishing  the  nature  of  a  human  intoxication  it  is 
of  extreme  importance  that  information  relative  to  the  type  of  B. 
hotulinus  intoxication  be  made  available  at  the  earliest  possible 
moment.  The  benefits  of  a  therapeutic  application  of  a  specific 
antitoxin  depend  on  an  early  administration  and  instead  of  wasting 
precious  time  it  is  recommended  that  either  a  polyvalent  serum  or 
an  equal  amount  of  both  types  of  antitoxins  be  inoculated  as  soon 
as  a  proper  diagnosis  has  been  made. 

The  antitoxin  prepared  against  each  of  the  types  A  and  B  is 
specific  for  the  homologous  toxin  and  will  not  protect  against  the 
heterologous  one.  These  type  determinations  of  the  poisonous  food 
have  thus  far  been  conducted  on  guinea  pigs  and  mice.  Quite 
recently  Graham  and  Schwarze  (34),  suggested  the  feeding  of  the 
suspected  or  responsible  food  to  chickens  as  a  preliminary  method 
of  determining  the  type  of  B.  hotulinus.  They  found  that  type  A 
is  fatal  when  fed  to  mature  chickens,  while  type  B  does  not  produce 
illness  in  chickens  even  when  fed  in  liberal  amounts.  The  commis- 
sion has  had  no  opportunity  to  verify  this  work  by  feeding  spoiled 
food,  which  was  derived  from  human  or  animal  outbreaks,  but  it 
was  pointed  out  in  the  chapter  on  chicken  botulism  that  sponta- 
neous type  B  intoxication  of  chickens  has  been  observed. 

For  a  rapid  method  of  determining  the  types  of  toxin  the  methods 
described  by  Bengtson  (35)  and  Orr  (36)  can  be  recommended  if 
any  of  the  spoiled  food  is  still  available.  By  the  inoculation  of 
three  series  of  three  mice,  each  one  series  with  culture,  vegetable 
liquor,  fruit  juice,  etc.  (1,  0.5,  and  0.1  cc),  alone,  one  previously 
inoculated  with  type  A  antitoxin  and  another  with  type  B  anti- 
toxin, it  may  be  possible  to  determine  within  a  short  time  which 
type  is  the  causative  organism  and  therefore  which  type  of  anti- 
toxin should  be  used  for  treatment.     Mice  are  more  favorable  for 
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carrying  out  these  tests,  for  the  reason  that  symptoms  usually 
develop  more  rapidly  and  more  characteristically. 

(5)  Isolation  of  B,  hotvlinus  from  the  suspected  food. — In  six  out- 
breaks (reports  6,  67,  71,  72,  73)  the  food  which  caused  the  poison- 
ing was  either  not  tested  for  the  toxin  of  B.  lotvlinus,  or  the  liquor 
surrounding  the  vegetables  was  innocuous  to  guinea  pigs  (report  69), 
or  the  can  contained  only  dry  fragments  of  the  suspected  material 
(reports  4,  61,  and  68)  and  in  two  of  these  cases  (reports  4  and  61) 
B,  hotvlinus  was  isolated  in  shake  or  in  enrichment  cultures.  The 
types  were  determined  either  from  the  filtered  enrichment  or  from 
the  purified  cultures.  Methods  excellently  suited  to  this  purpose 
have  been  described  in  a  recent  publication  (37). 

In  two  outbreaks  (reports  2  and  50)  the  bacteriological  diagnosis 
was  made  from  jars  of  home-canned' vegetables  of  the  same  lot  that 
had  caused  the  poisoning. 

In  seven  single  of  group  outbreaks  (reports  1,  3,  15,  18,  47,  66, 
and  68)  the  remnants  of  the  suspected  food  were  not  available  and 
the  laboratory  resorted  to  three  indirect  methods,  namely  the  isola- 
tion of  B,  hotvlinus  from  the  cadavers  of  poisoned  chickens,  or  the 
stools  of  human  cases  or  the  intestinal  tract  or  spleen  of  fatal  cases. 
The  first  named  procedure  has  already  been  discussed  in  the  pre- 
ceding chapter  and  it  was  emphasized  that  in  the  light  of  recently 
acquired  knowledge  these  indirect  findings  are  of  limited  value. 
The  other  two  methods  deserve,  however,  some  consideration. 

(c)  The  isolation  of  B.  hotvlinus  from  the  stools  of  clinical  cases. — 
Stool  specimens  of  fom:  clinical  cases  (reports  3,  4,  and  63)  obtained 
from  three  different  outbreaks  contained  B,  hotvlinus,  type  A,  on  the 
sixth,  seventh,  eleventh,  and  twelfth  days,  respectively,  after  the  con- 
sumption of  the  causative  meal.  One  specimen  each  procured  from 
a  case  on  the  thirty-first  day  (report  63)  and  another  from  a  case  on 
the  twenty-sixth  day  of  illness  (report  81)  were  negative.  The 
diagnostic  value  of  the  demonstration  of  B.  hotvlinus  spores  in  the 
fecal  remnants  of  the  causative  meal,  which  consisted  of  spinach  in 
the  few  positive  cases,  has  been  strengthened  by  additional  observa- 
tions of  the  commission.  Fifty  stool  specimens  of  people  who  had 
ingested  raw  vegetables  and  fruits  purchased  in  the  open  market 
proved  negative  for  B,  hotvlinus,  although  repeated  examination  of 
the  fruits  and  vegetables  these  people  ate  had  shown  the  presence  of 
the  spores  of  B.  hotvlinus.  Additional  tests  with  several  hundred 
samples  from  children  from  rural  districts  are  still  in  progress  of 
investigation.  Inasmuch  as  constipation  is  almost  a  constant  mani- 
festation of  botulism,  it  appears  quite  possible  that  positive  stool 
cultures  may  be  obtained  from  convalescent  patients  for  at  least  two 
or  perhaps  three  weeks. 
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On  several  occasions  agglutination  tests  with  the  serum  of  con- 
valescents have  been  carried  out.  Various  strains  belonging  serologi- 
cally to  diiferent  groups  are  clumped  in  dilutions  as  high  as  1 :  100. 
Nimierous  normal  human  serums  gave  identical  reactions.  Thus  it 
would  seem  that  serum  agglutination  tests  can  not  be  used  for  diag- 
nostic purposes.  (See  Armstrong,  Story,  and  Scott,  Public  Health 
Reports,  1919,  3^,  p.  2893.) 

Miss  Bengtson  (35)  has  suggested  the  intraperitoneal  inoculation 
of  white  mice  with  the  citrated  blood  of  persons  suffering  from  botu- 
lism as  a  possibility  of  establishing  a  differential  diagnosis  or  to  deter- 
mine the  type  of  intoxication.  Kob  (38)  in  1905  reported  that  the 
serum  from  a  patient  collected  on  the  ninth  day  after  eating  poisonous 
food  caused  typical  symptoms  when  injected  into  white  mice,  and 
recently  Semerau  and  Noack  (39)  in  Strassburg  demonstrated  by  the 
inoculation  of  guinea  pigs  the  presence  of  toxin  in  the  serum  of  four 
patients  on  the  fourth,  sixth,  ninth,  sixteenth,  and  even  on  the  twenty- 
fifth  day  after  the  consumption  of  the  poisonous  food.  In  America 
this  procedure  has  only  been  tried  on  one  case  (report  80)  with  a  nega- 
tive outcome.  These  tests  are  of  considerable  clinical  and  scientific 
importance  and  should  by  all  means  be  repeated  when  the  occasion 
arises. 

{d)  The  isolation  ofB,  hotulinus  at  riecropsies. — Systematic  necropsy 
cultures  by  means  of  dependable  enrichment  mediums  have  not  been 
carried  out.  The  commission  has  studied  the  tissues  of  four  cases 
(reports  7,  15,  41,  and  68)  and  has  isolated  B,  hotvlinus  from  the 
jejunal  wall  of  one  case  fatal  on  the  fifth  day  of  the  disease  (report  68) 
and  the  brain  tissue  of  another  (report  41).  The  demonstration  of  a 
type-B  strain  in  the  spleen  of  one  case  (report  69)  has  been  reported 
by  Graham.  Culturing  of  tissues  like  brain,  etc.,  with  negative  results 
are  mentioned  in  reports  80  and  81.  In  this  connection  it  is  noted 
that  the  paresis  of  the  intestinal  tract  favors  the  escape  of  intestinal 
organisms  into  the  blood  and  lymph  stream.  The  report  of  the  bac- 
teriologist and  pathologist  who  made  the  examination  of  the  brains 
of  two  cases  involved  in  outbreaks  63  and  64  describes  'the  presence 
of  B.  welchii  in  these  tissues.  The  finding  of  B.  hotulinus  in  the 
spleen  of  fatal  cases  must  probably  also  be  attributed  to  either  an 
ante  or  a  post  mortem  invasion.  Members  of  the  commission  were 
not  successful  in  three  attempts  (reports  7,  15,  and  68)  to  isolate  B, 
hotulinus  from  the  spleen.  In  all  instances  the  organs  had  been 
removed  soon  after  death. 

The  demonstration  of  B,  hotulinus  in  the  stools  of  clinical  cases 
suggests  an  examination  of  the  colon  and  the  rectum.  In  cases 
which  end  fatally  on  the  second  to  fourth  days,  enrichment  cultures, 
with  large  samples  of  the  duodenal,  jejunal,  and  ileac  chyme  or  con- 
tents, should  be  carried  out.     From  the  standpoint  of  early  diagnosis 
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or  in  medicolegal  cases  it  is  possible  that  the  presence  of  the  ingested 
toxin  might  be  demonstrated  in  vomitus  or  contents  of  the  stomach 
by  the  inoculation  of  laboratory  animals  with  filtrates. 

(e)  The  types  of  B.  hotvUinus  responsible  for  hotvlism  in  the  United 
States. — In  Table  15  the  bacteriological  findings  of  the  89  reports  are 
briefly  summarized.  B,  hotvlinus  has  been  isolated  from  the  food 
or  the  stools  of  clinical  cases  or  at  necropsy  or  from  the  organs  of 
chickens  in  28  (31.4  per  cent)  instances.  The  toxins  or  the  isolated 
strains  have  been  typed  in  23  outbreaks  and  19  cultures  have  been 
identified  as  type  A,  while  only  3  have  been  proven  to  be  type  B. 
To  this  list  can  be  added  10  type  A  and  4  type  B  isolations  from 
chickens,  6  type  A  and  4  type  B  from  the  feed  and  the  tissues  of 
cases  of  equine  '^forage  poisoning;"  3  type  A  and  1  type  B,  from 
organs  of  cattle  and  one  type  B  from  the  manure  of  a  recovered  hog. 
Graham  (40)  states  in  one  of  his  publications  that  type  B  is  more 
frequently  encountered  in  animals  than  type  A.  Unfortunately  his 
published  records  do  not  contain  the  necessary  data  and  it  has 
therefore  been  possible  to  include  in  this  comparison  only  the  reports 
of  six  definitely  identified  isolations.  The  relative  proportions  of  the 
two  types  isolated  from  various  materials  connected  with  human  or 
animal  botulism  in  the  United  States  is  briefly  as  follows: 

B.  botulinuSi  type  A 'SS 

B,  hotulin%i8f  type  B 13 

Total 51 

The  significance  of  these  findings  is  not  entirely  clear.  Both 
types  of  B.  hotvlinus  occur  in  the  soil  of  the  United  States;  but 
it  has  been  noted  that  certain  localities  particularly  the  Middle 
Western  and  Eastern  States  furnish  more  frequently  soil  cultures 
which  contain  a  type  B  toxin.  The  mutual  relationship  of  the  A  to 
the  B  types  is  still  unknown,  but  some  incomplete  observations 
indicate  that  B,  hotvlinus  found  in  virgin,  unfertilized  soil  is  usually 
type  A.  However  both  types  have  occasionally  been  isolated  from 
one  and  the.  same  specimen.  The  entire  problem  considering  the 
importance  of  the  various  types  of  B,  hotulinus  will  be  discussed  in  a 
paper  dealing  with  the.  distribution  of  the  spores  of  this  organism  in 
nature. 


Part  VIII. 

GENERAL  DISCUSSION. 

In  the  present  chapter  the  data  at  the  disposal  of  the  commission 
are  used  for  a  consideration  of  three  phases  of  the  botulism  problem, 
which  are  of  general  interest  to  the  clinician,  the  packer  of  food  and 
the  epidemiologist.  The  subjects  to  be  discussed  will  be  treated 
under  the  following  headings:  (1)  B,  botulinm  infection  versus  intoxi- 
cations due  to  preformed  toxins;  (2)  The  economic  importance  of 
spoilage  due  to  B.  botvlinus  in  home  and  commercially  canned  food; 
and  (3)  A  comparison  of  the. food  products  responsible  for  botulism 
in  the  United  States  and  Germany. 

A.    B.    BOTULINUS    INFECTION     VERSUS     INTOXICATION     DUE     TO     PRE- 
FORMED TOXINS. 

The  original  conception  of  van  Ermengem,  who  considered  B, 
iotvlinus  a  toxicogenic  saprophyte  has  recently  been  questioned  by 
Orr  (41)  and  by  Edmondson,  Giltner,  and  Thom  (42) .  These  workers 
found  that  guinea  pigs  receiving  large  numbers  of  toxin  free  spores 
by  way  of  the  digestive  tract,  usually  died  in  from  two  to  four  days. 
Control  pigs  injected  with  antitoxin  lived.  These  experiments  de- 
serve confirmation;  in  fact  it  is  by  no  means  proven  that  large  num- 
bers of  spores  are  detoxified  by  a  simple  heating  to  80°  C.  for  15  min- 
utes. Laboratory  tests  have  verified  the  facts  established  by  the 
above  workers,  in  that  guinea  pigs  developed  symptoms  of  botulism 
and  died  after  the  ingestion  of  enormous  quantities  of  washed  spores, 
but  it  was  found  that  in  these  instances  the  spores  had  not  been  com- 
pletely detoxified.  Further  experiments  showed  that  after  heavy 
spore  emulsions  have  been  treated  with  specific  antitoxins  repeatedly 
washed  and  heated  at  80°  C.  in  order  to  destroy  the  adherent  traces 
of  antitoxin  they  are  innocuous  to  guinea  pigs  when  administered 
via  the  digestive  tract.  .  Until  further  experimental  studies  on  other 
animals  are  completed  it  is  advisable  to  scrutinize  the  various  botu- 
lism outbreaks  for  evidence,  which  would  suggest  that  the  spores  B. 
hotvlinus  may  germinate  and  produce  their  toxin  in  the  human  body. 
'\ .  Burke,  Elder,  and  Pischel  (43)  have  carefully  analyzed  the  avail- 
able information  and  have  come  to  the  conclusion  that  a  true  botu- 
lism infection  following  the  ingestion  of  toxin  free  spores  never  occurs 
in  human  beings.  This  view  is  supported  by  several  observations  of 
the  commission. 
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The  spores  of  B,  hotvlinus  are  widely  distributed  in  nature.  In  cer- 
tain localities  numerous  people  probably  ingest  daily  spores  of  B. 
hotulinus  on  raw  vegetables  and  fruits.  If  the  intake  of  a  small  num- 
ber of  spores  causes  an  infection,  numerous  cases  of  botulism  without 
a  history  of  preserved  or  canned  food  having  been  eaten  a  short  time 
before  the  onset  of  the  symptoms,  should  be  on  record. 

The  epidemiologic  data  of  the  numerous  carefully  investigated 
cases  of  botulism  indicates  that  the  intoxication  has  always  been  pre- 
ceded by  the  ingestion  of  toxin-containing  preserved  food.  In  four 
instances,  moreover,  it  is  proven  that  the  eating  of  uncooked  spoiled 
food  caused  botulism  while  the  ingestion  of  portions  of  the  same  food 
after  cooking  provoked  no  sjonptoms.  These  reports  deserve  de- 
tailed description.  , 

Report  17. — A  woman  tasted  a  few  beans  of  a  jar  of  home-canned  string  beans,  which 
exhibited  no  evident  signs  of  spoilage.  She  developed  fatal  botulism.  The  entire 
contents  of  the  jar  was  consumed  after  boiling  for  35  to  50  minutes  by  three  sons  without 
any  ill  effects. 

Report  ate. — A  mother  died  of  botulism  after  drinking  the  fluid  from  a  freshly  opened 
can  of  home-perserved  asparagus.  The  son  escaped  illness  although  he  ate  a  portion 
of  the  asparagus  after  it  had  been  cooked. 

Report  47. — A  portion  of  a  jar  of  home-canned  asparagus  was  cooked  on  Sunday. 
None  of  the  persons  who  ate  the  cooked  asparagus  suffered  any  ill  effects.  On  Monday 
evening  the  remainder  of  the  asparagus  was  "warmed  up "  by  placing  the  jar  for  a  few 
minutes  in  warm,  not  boiling  water.  The  vegetables  did  not  taste  good  but  were  eaten 
by  one  person,  who  devsloped  botulism  and  died  on  the  fifth  day. 

Rejyort  53. — A  housewife  tasted  sour-tasting  home-canned  com;  she  developed  botu- 
lism, but  recovered.  Some  of  the  spoiled^pper  part  of  a  jar  was  thrown  out  and  caused 
botulism  among  the  barnyard  fowls.  The  remainder  of  the  jar  was  boiled  for  30  to 
40  minutes  and  was  consumed  by  two  childrem  without  any  ill  effects. 

These  histories  indicate  that  boiling  will  as  a  rule  destroy  the  toxin 
in  the  spoiled  food,  and  prevent  the  development  of  human  botiilism. 
It  ma}^  also  be  assumed  that  the  persons,  who  ate  this  cooked  and 
spoiled  food  ingested  large  numbers  of  spores  without  evil  conse- 
quences. This  deduction  is,  however,  not  entirely  proven.  It  is  known 
that  in  a  suitable  medium  comparatively  few  B.  hotvlinus  organisms 
may  generate  a  very  potent  toxin;  in  fact  the  number  may  be  so 
small  that  even  the  usual  excellent  methods  of  plating  or  shake 
cultures  fail  to  demonstrate  the  presence  of  B,  hotvlinus  (13) .  Further- 
more, it  has  been  repeatedly  noted  that  the  heating  of  spores  of  B, 
hotulinus  in  fruits  or  vegetable  juices  at  a  temperature  of  from  80°  to 
100°  C.  causes  a  marked  numerical  reduction  in  viable  spores.  It  is 
therefore  quite  possible,  that  the  cooking  of  the  spoiled  food  not  only 
destroyed  the  poison,  but  also  reduced  the  viable  spores  below  the 
number,  which  as  claimed  by  Orr,  and  by  Edmondson,  Giltner,  and 
Thorn,  is  capable  of  causing  a  true  infection.  The  experiences  gained 
from  the  study  of  past  botulism  outbreaks,  therefore  proves  that 
thorough  boiling  of  spoiled  food  prevents  botulism  but  they  do  not 
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support  or  refute  the  experimental  results  of  the  investigators  men- 
tioned. 

However,  in  this  connection,  it  should  be  mentioned  that  only 
prolonged  boiling  until  all  parts  of  the  food  have  been  maintained 
at  the  boiling  point  for  the  required  length  of  time  (30  to  40  minutes) , 
will  detoxify  the  spoiled  food.     Numerous  epidemiological  observa- 
tions throw  considerable  doubt  on  the  repeatedly  published  statements 
that  suspicious  canned  goods  when  emptied  into  a  kettle  and  boiled 
for  five  minutes  can  be  eaten  without  danger.     Randall  (44)  in  1912, 
Tiad  already  made  the  observation  that  the  lethal  properties  of  B, 
botvlinus  toxin  are  not  impaired  by  a  temperature  of  212°  F.  main- 
tained for  10  minutes.     Burke,  Elder,  and  Pischel  found  spoiled 
string-bean   juice  may  still   be   toxic  after  boiling  for  7  minutes, 
and  in  order  to  be  safe  the  spoiled  food  must  be  boiled  for  at  least 
15  minutes.     Laboratory  tests  conducted  by  the  commission  have 
-confirmed  these  facts,  and  have  shown  that  the  toxin  in  the  vegetable 
tissues  and  juices  is  more  resistant  to  heat  than  toxin  in  broth  or 
meat  cultures.     This  difference  is  probably  not  entirely  explained  by 
the  variable  heat  penetration  of  vegetables  and  broth  cultures.     It 
is  recalled  that  spoiled  string-bean  liquor,  M.  L.  D.  0.0001,  may  remain 
toxic  after  15  minutes  boiling  in  an  open  kettle.^     Furthermore,  the 
liquor  of  a  spoiled  2^  can  of  spinach  vigorously  boiled  for  20  minutes 
proved  fatal  to  guinea  pigs  on  subcutaneous  inoculation,  and  when 
fed  to  the  same  species  of  animal  caused  typical  botulism  in  three 
•days.     Depending  on  the  bulk  of  the  spoiled  food,  size  of  the  kettle 
and  numerous  other  uncontrollable  factors,  complete  detoxification 
can  usually  only  be  accomplished  after  boiling  for  at  least  30  to  45 
minutes,  depending  on  the  altitude.     Furthermore,   the  escape  of 
^as  may  simulate  boiling  and  may  be  quite  vigorous  at  temperatures 
below  the  boiling  point.     On  account  of  these  uncertainties  one  is 
forced  to  demand  with  unremitting  insistence  that  food  preserved  by 
Tieat  whether  home  or  commercially  canned  must  be  processed  in  such 
.a  manner  as  to  ensure  either  absolute  sterility  or  at  least  complete 
destruction  of  B.  botulinus  in  the  product,  and  the  thorough  boilings 
of  any  carrying  the  slightest  suspicion  of  spoilage. 

:B.    the    ECONOMIC   IMPORTANX'E    OF    SPOILAGE    DUE    TO    B.    BOTULINUS 

IN    HOME   AND   COMMERCIALLY   CANNED   FOOD. 

From  the  numerous  sensational  statements  issued  in  the  dailv 

press,  the  medical  journals  and  the  popular  magazines  one  could 

-conclude  that  spoilage  due  to  B,  botulinus  is  a  common  every  day 

•condition  of  preserved  vegetables  and  fruits.     In  fact  the  impres- 

7  Recent  studies  of  material  obtained  from  outbreak  90  have  shown  that  the  liquor  (M.  L.  D.  0.0001) 
•obtained  from  a  jar  of  home-canned  asparagus  was  not  detoxified  after  being  heated  in  a  deKhotinsky  bath 
»f  or  30  minutes  at  SO"  C.  in  sealed  and  open  tubes. 
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sion  is  being  disseminated  that  certain  food  products,  particularly 
ripe  olives  and  spinach,  are  especially  liable  to  be  contaminated  with 
the  poison,  no  differentiation  being  made  between  home  and  factory 
canned  food  products.  Botulism  can  be  prevented,  provided  the 
public  is  fully  acquainted  with  the  facts.  In  this  connection  it  is 
advisable  not  only  to  point  out  the  soxu'ces  and  the  character  of  the 
danger,  but  also  to  restore  confidence  in  the  use  of  canned  foods.  The 
data  at  the  disposal  of  the  commission  are  excellently  suited  for  the 
purpose,  and  this  chapter  is  not  written  to  incriminate  or  to  excul- 
pate any  particular  product,  but  simply  for  the  purpose  of  s^regating 
and  placing  on  record  all  the  facts. 

It  has  been  previously  noted  that  in  51  instances  spoiled  home- 
caimed  vegetables,  fruits,  or  animal  products  have  been  responsible 
for  human  botulism  in  the  United  States.  That  the  methods  which 
are  usually  employed  in  canning  vegetables  and  fruits  at  home  are 
not  always  efficient  is  proven  by  the  frequency  with  which  a  larger 
or  smaller  proportion  of  the  finished  products  becomes  spoiled.  An 
approximate  estimate  of  spoilage  due  to  B.  hotuUnus  can  be  made 
from  the  various  outbreaks  of  botulism  among  barnyard  fowls, 
which  developed  symptoms  of  botulism  or  died  following  the  con- 
sumption of  poisonous  spoiled  food.  According  to  Figure  15  there 
are  on  record  a  total  of  87  instances  in  which  home-canned  spoiled 
string  beans  (40),  corn  (21),  asparagus  (7),  etc.,  contained  fi.  botulinus 
and  its  toxin.  It  is  probably  impossible  to  determine  accurately  the 
annual  amount  of  home  canning  done  in  the  United  States,  and  the 
above  figures  are  therefore  only  of  relative  significance.*  A  certain 
percentage  of  the  home-canned  products  are  discarded  by  the  house- 
wives every  year,  and  it  is  impossible  to  estimate  how  many  jars 
or  cans  contained  the  fatal  poison.  From  the  facts  which  can  be 
definitely  established  at  this  time,  it  seems,  however,  not  unlikely 
that  the  number  of  home-preserved  products  which  contained  the 
poison  is  relatively  small.  This  conclusion  is  based  on  certain  data 
collected  in  California.  According  to  a  report  of  the  State  home 
demonstration  leader,  1,934  women  members  in  the  farm  bureaus 
of  11  counties  canned  during  1920  the  following  amount  of  fruits, 
vegetables,  and  meats:' 

•  It  has  beeQ  esUinated  by  Doctor  Farrell  of  the  U.  S.  Department  of  Agriculture  that  in  1017  moretfaia 
850,000,000  glass  jars  of  food  had  been  put  up  at  home  in  addition  to  all  which  had  been  put  away  in  tins. 
In  this  oonnecticxi  it  is  recaUed  that  the  yearly  commercial  pack  of  fruits  and  vegetables,  exclusive  of  fidu 
meats,  milk,  etc.,  is  approximated  at  more  than  1,099,000,000  cans  or  containers;  in  fact,  it  is  knovn  thai 
annually  more  than  1,000,000,000  cases  of  commercially  preserved  food  products  are  placed  oa  the  market. 

9  For  comparison  it  is  c(Hisidered  advisable  to  record  as  far  as  possible  some  figures  which  will  give  at 
i  dea  of  the  extent  of  the  commercial  canning  carried  out  in  California.  According  to  the  report  of  the  Cutocr^ 
League  of  California  for  1920,  the  packers  preserved  the  following  amounts  of  vegetal^es  and  fruits: 

Vegetables:                                                  Cases.  Fruits:  Cases. 

Asparagus 1,024,813  |         Free  peaches L  547,66? 

Peas 88,074  j         Clingpeoches 5,3ftaMl 

Tomatoes 1, 85H,  822  Pears M*i2s* 

Tomato  products 833,019  !  Apricots 2,312, «» 

String  beans  and  other  vegetables 481,3k.')  I  Cherries WT.*T 
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(Quarts  of  fruits  preeerved 1 19, 94& 

Quarts  of  vegetables 9, 804 

Pounds  of  meat  canned 1, 136 

Pounds  of  fish 1 70 

During  the  last  10  years  not  more  than  100  jars  have  been  proven 
either  on  epidemiological  grounds  or  by  bacteriological  methods  to 
contain  B.  hotulinus  and  its  toxin.  In  some  of  the  instances  only  one 
jar  out  of  as  many  as  twenty  contained  the  poison.  Even  if  one 
doubles  or  quadruples  the  above  figure  and  for  the  sake  of  discussion 
assumes  arbitrarily  that  per  annum  an  average  of  200  quarts  of 
vegetables  were  toxic,  it  will  be  evident  that  less  than  0.02  per  cent 
of  the  total  pack  underwent  some  form  of  spoilage  which  was  danger- 
ous for  human  beings.  This  estimate  is  probably  too  high,  but  the 
figures  indicate  that  even  where  B.  hotvlinus  is  widely  disseminated 
in  nature  and  quite  frequently  present  on  raw  fruits  and  vegetables 
and  where  the  problem  of  botulism  has  been  essentially  associated 
with  the  consumption  of  home-canned  food,  spoilage  of  vegetables 
due  to  this  organism  is  rare. 

From  the  available  facts  it  can  be  concluded  that  this  form  of  food 
poisoning  may  be  prevented  by  an  educational  campaign  which 
should  emphasize  that  successful  canning  of  foods  in  the  home  depends 
on  cleanliness,  soundness  of  raw  material,  and  thorough  processing. 
•  There  is  no  doubt  that  the  usual  processing  temperatures  employed 
in  home  canning  of  ordinary  vegetables  are  inadequate.  In  fact, 
spores  of  the  recently  isolated  strains  of  B.  botulinus  will  resist  the 
temperature  of  boiling  water  for  several  hours  and,  as  far  as  recorded 
cases  go,  these  spores  pass  through  the  ordinary  processes  of  house- 
hold canning  without  destruction.  In  order  to  avoid  spoilage  due  to 
B.  botulinv^  it  is  important  to  recommend  only  those  procedures  and 
methods  which  take  into  consideration  the  heat  penetration  and 
acidity  of  the  food  to  be  canned  and  the  spore  resistance  of  the  toxico- 
genie  organism.  The  determination  of  standardized  processes,  which 
will,  even  in  the  hands  of  an  inexperienced  housewife,  preserve  a 
food  product  from  B.  hotidinusy  should  be  practicable,  and  there  is  no 
occasion  for  discontinuing  the  preservation  of  food  at  home.  The 
method  to  be  used  can  only  be  determined  by  systematic  studies  of 
the  various  physical  factors  involved  in  home  canning,  and  by  using 
scientific  principles  and  methods  in  working  out  these  processes.  A 
revision  of  the  various  methods  now  in  use  is  urgently  needed,  but  it 
is  suggested  that  new  procedures  be  recommended  only  after  the 
biology  of  the  spores  of  B,  hotulinus  has  been  carefully  investigated. 

Until  1916,  onjy  three  or  four  instances  of  botulism  poisoning  have 
been  attributed  to  commercially  canned  goods,  as  against  a  much 
larger  number  traced  to  food  prepared  in  the  household,  but  the 
tabulated  records  in  Figure  16  show  that  B,  hotulinus  has  exerted 
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its  activity  in  the  products  of  the  canning  iactorj'.  In  31  instances 
commercially  packed  or  preserved  foods  are  suspected  of  having  con- 
tained the  toxin  of  B.  hotulinus.  In  14  outbreaks  the  poisonous 
character  of  the-  factor^'-canned  products  was  toxicologically  and 
baeteriologically  proven,  while  in  13  instances  these  foods  are  under 
grave  suspicion,  and  in  3  outbreaks  the  available  evidence  is  incon- 
clusive. 


Among  the  commercially  canned  products  which  caused  22  of  the 
outbreaks,  ripe  olives  (10)  and  spinach  (6)  are  mainly  mentioned. 
Certain  questions  naturally  suggest  themselves,  namely:  (1)  Is  botu- 
lism spoilage  a  frequent  or  a  rare  occurrence  in  factory-canned  pickled 
oUvcs  and  spinach?  (2)  Is  there  any  possibility  that  this  form  of 
spoilage  may  increase  in  the  future  ?  (3)  ^\Tiat  are  the  causes  and 
how  can  B.  hotidinvs  be  ehminated  from  commercially  canned  goods ! 

For  more  than  a  generation  California  has  distributed  millions  of 
containers  of  ripe  olives  and  there  has  never  been  any  indication  until 
1919  that  this  food  in  a  preserved  state  .may  contain  the  poison  of 
B.  botvlinus.  In  the  course  of  the  investigation  conducted  by  the 
Bureau  of  Chemistry-  and  by  other  f^encies  into  the  causes  of  this 
spoilage,  it  was  found  that  less  than  a  dozen,  possibly  9  or  10  con- 
tainers of  ripe  olives  ami  3  cans  of  minced  olives,  contained  the  fatal 
toxin.     In  Table  16  the  figures  dealing  witli  the  annual  production  of 


THE  EPIDEMIOLOGY   OF  BOTULISM.  105 

ripe  olives  in  California  are  compared  with  those  of  toxin  containing 
jars  or  containers.  It  is  obvious  from  this  comparison  that  the  actual 
number  of  toxic  cans  is  indeed  very  small  and  the  facts  available 
never  supported  the  sensational  statements  which  had  been  made  in 
the  daily  press.  The  number  of  cases  of  botulism  poisoning  caused 
by  ripe  olives  and  the  mortality  is  no  higher  than  has  occurred  in 
many  outbreaks  from  home-canned  products.  Inadequate  steriliza- 
tion, combined  with  the  practice  of  holding  olives  during  the  war 
years  in  water  or  weak  brine  solutions,  were  undoubtedly  the  causes 
responsible  for  B,  hotulinus  spoilage.  The  various  agencies  which 
investigated  the  oUve  industry  agree  that  efficient  sterilization  of 
fresh  and  carefully  handled  raw  products  will  prevent  further  out- 
breaks of  botulism. 

Table  16.  - 

Poisonous  Jars. 

1916.  OUve  pack  consisted  oi  6,472,000  cans  and  containers 0 

1917.  Olive  pack  consisted  of  5,184,000  as  recorded  cases  go 1 

1918.  OUto  pack  consisted  of  6,480,000  as  recorded  cases  go. 8 

1919.  Olive  pack  consisted  of  7,848,000  as  recorded  cases  go 5 

1920.  Olive  pack  consisted  of  3,288,000  processed  according  to  the  regulations  of  the  California  State  Board 
of  Health. 

The  six  outbreaks  due  to  commercially  canned  spinach  have  been 
traced  to  four  or  five  diflferent  factories.  Three  outbreaks  were  caused 
by  cans  of  spinach  which  came  from  two  inadequately  processed 
packs  of  vegetables.  It  is  now  known  that  nearly  70  per  cent  of  the 
cases  of  one  spinach  pack  had  to  be  discarded  on  account  of  spoilage. ^* 
Over  45  per  cent  of  the  cans  examined  contained  viable  bacteria  and 
the  liquor  of  27  per  cent  of  the  swelled  cans  were  toxic  for  guinea 
pigs.  The  actual  number  of  toxin  containing  containers  of  spinach 
is  not  known,  nor  is  it  possible  to  determine  the  number  of  cans  which 
are  involved  in  report  64;  hence  a  comparison  similar  to  that  given 
above  for  ripe  olives  would  not  be  supported  by  facts. 

In  this  connection  it  must  be  stated  that  the  yearly  average  pro- 
duction of  canned  spinach  exceeds  530,000  cases  or  more  than  12,000,- 
000  cans,  and  if  one  excludes  the  two  obviously  spoiled  lots  mentioned 
above  one  can  only  conclude  that  the  toxin-containing  cans  of  spinach 
represent  an  insignificant  part  of  the  total  yearly  pack.  This,  how- 
ever, does  not  mean  that  every  precaution  against  its  occurrence 
should  not  be  taken.  The  studies  of  various  laboratories  have  thrown 
some  light  on  the  causes  responsible  for  the  survival  of  B,  hotulinus 
in  canned  spinach.  Underprocessing  of  poorly  blanched  leaves  in 
heavily  filled  containers  (97  ounces  '^put  in")  must  be  mentioned  as 
the  main  factor.  Until  botulism  cases  were  attributed  to  canned 
spinach  the  packer  was  mainly  concerned  in  reducing  the  percentage 
of  spoilage  and  did  not  realize  that  B.  hotulinus  must  be  considered. 

u  See  p.  42. 


106  THE  EPIDEMIOLOGY  OF  BOTULISM. 

This  he  attempted  to  accomplish  but  failed  to  establish  by  carefully 
planned  experiments,  the  process  temperatures  and  the  length  of 
time  necessary  to  secure  actual  sterility  of  the  product.  The  avail- 
able evidence  indicates  that  the  danger  of  botulism  poisoning  due  to 
spinach  can  be  eliminated  by  processing  No.  10  cans,  with  a  fill  of 
82  ounces  and  an  initial  temperature  of  at  least  110°  F,  at  the  center 
of  the  can,  at  252®  F.  for  at  least  90  minutes. 

In  reviewing  the  various  factors  which  are  regarded  as  conducive  to 
B.  hotvMnus  spoilage  in  factory-canned  pickled  olives  and  spinach, 
incomplete  sterilization  must  be  considered  the  most  important. 
Shortly  before  extensive  outbreaks  of  botulism  poisoning  due  to  com- 
mercially canned  products  were  reported,  Weinzirl  (45),  and  later 
Cheyney  (46)  showed  that  certain  classes  of  canned  goods  on  the 
market*  are  frequently  not  sterile  and  that  the  proportion  of  cans 
containing  viable  aerobic  spores  varied  according  to  the  product,  but 
might  in  some  products  reach  as  liigh  as  25  per  cent.  Cheyney  vSays 
in  this  connection : 

The  more  difficult  the  packers  have  found  it  to  process  a  product  the  more  contami- 
nation we  have  found  in  the  cans  of  that  product.  This  logically  leads  to  the  inference 
that  some  canned  foods  at  present  are  being  underprocessed  and  that  the  usual  method* 
of  processing  must  be  increased  to  obtain  actual  sterility  in  these  foods. 

In  the  light  of  these  findings  it  is  not  surprising  that  occasionally 
B.  botvlinus  toxin  should  be  found  in  commercially  canned  goods. 
Raw  food  material  contaminated  with  the  spores  of  B.  bofulinus  may 
be  subjected  to  the  ordinary  factory  processing  without  the  destruc- 
tion of  the  spores.  The  surviving  spores  may  remain  latent  in  the 
canned  food  on  account  of  the  injury  received  during  processing: 
they  may  be  unable  to  germinate  on  account  of  the  inhibitive  action 
of  the  fruit  and  vegetable  juices  or  they  may  grow  and  produce  a 
swelling  of  the  cans  which  causes  them  to  be  discarded  as  not  mar- 
ketable. On  the  other  hand,  it  is  known  that  canned  goods  maybe 
nontoxic  and  yet  when  carefully  cultured  show  viable  spores  of  B, 
botulinus,  The^e  observations  may  be  explained  by  the  fact  that 
certain  chemical  factors  in  form  of  concentration,  reaction,  and  com- 
position of  the  preserved  food  exert  an  inhibitive  influence  on  the 
spores.  In  a  few  cases  on  record  it  is  proved  that  they  grew  and 
produced  a  potent  toxin  with  so  little  visible  spoilage  that  it  was 
unrecognized  and  was  responsible  for  the  poisoning  of  human  beings. 

It  is  unquestionably  true  that  in  certain  areas  agricultural  products 
are  more  heavily  contaminated  with  the  spores  of  B,  hotulinus  than 
in  others,  and  that  botulinus  spoilage  can  therefore  not  entirely  be 
prevented  by  careful  selection  of  clean  and  sound  raw  material.  From 
a  practical  standpoint,  therefore,  it  is  unfortunately  impossible  u> 
depend  on  the  action  of  the  inhibitive  factors  to  prevent  the  forma- 
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tion  of  toxin  when  viable  spores  remain  within  the  container.  As  a 
rule  the  methods  are  sufficient  to  ensure  freedom  from  the  spores  of 
B.  botulinusy  but  the  packer  should  aim  wherever  possible  at  absolute 
sterility  of  his  food  products.  In  this  connection  it  should  be  noted 
that  the  usual  imdersterilization  which  is  met  with  certain  vege- 
tables like  com  is  mainly  due  to  very  resistant  thermophiles,  which 
do  not  grow  at  ordinary  temperatures.  From  the  data  presented 
in  previous  chapters  it  is  quite  evident  that  the  commercial  methods 
have  been  generally  sufficient  and  that  with  the  exception  of  pickled 
olives  and  spinach  understerilization  for  the  spores  of  B.  botulinus 
has  been  very  rare.  The  danger  from  this  source  has  now  been  fully 
recognized  and  scientific  canning  methods  are  replacing  empiricisms. 
The  methods  to  be  chosen  for  the  destruction  of  the  spores  of  B. 
botulinus  are  being  rapidly  developed  and  it  is  confidently  expected 
that  B,  botulinus  spoilage  in  commercially  canned  food  will  be  en- 
tirely eliminated  in  the  very  near  future.  The  regulations  of  the 
California  State  Board  of  Health  dealing  with  the  packing  of  pickled 
olives  and  the  agreement  among  the  California  packers  of  spinach 
are  clearly  indicative  of  the  progress  which  is  being  made  in  this 
direction. 

C.       A    COMPARISON      OF      THE      FOOD      PRODUCTS      RESPONSIBLE      FOR 
BOTULISM   IN   THE   UNITED   STATES   AND   IN   GERMANY. 

The  recent  publication  of  L.  Bitter  (47)  dealing  with  botulism  in 
Germany  offers  an  opportunity  to  compare  the  causes  of  the  dis- 
ease as  found  in  the  United  States  with  those  established  for  Germany. 

It  will  be  noted  from  Figures  16  and  17  that  in  America  canned 
vegetables  and  fruits  were  primarily  involved,  while  in  Germany 
animal  products,  particularly  pork  and  fish,  carried  the  fatal  poison. 
Food  products  which  were  either  preserved  by  inadequate  pickling 
or  by  incomplete  impregnation  with  the  antiseptic  substances  of 
wood  smoke  or  by  short  boiling  and  frying  caused  the  majority  of 
botulism  poisoning  cases  in  Germany.  The  only  German  outbreak 
which  was  definitely  traced  to  canned  string  beans  is  for  various 
reasons  of  considerable  interest  and  therefore  reviewed  in  detail. 

The  Alice  Cooking  School  in  Darmstadt  preserved  some  string 
beans  and  served  a  portion  in  form  of  a  salad  at  a  regular  dinner. 
Fifty-two  persons  partook  of  the  food;  22  showed  severe  symptoms 
of  botulism  and  11  died.  One  man  who  consumed  the  cooked  beans 
was  not  ill.  The  beans  exhibited  little  physical  disintegration,  but 
had  an  abnormal  odor.  Landmann  (48)  demonstrated  in  the  rem- 
nants of  the  string  beans  the  toxin  and  isolated  B,  botulinus  in 
culture.  Gaffky  (49) ,  who  received  two  empty  and  one  unopened 
cans  of  string  beans  of  the  same  lot,  found  also  an  aerobic,  butyric 
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acid  producing  bacterium.  The  isolated  oi^anism  resembled  B. 
hotvlinus  and  produced  very  potent  toxins.  The  Konserren  Zeitung^ 
or  trade  journal  of  the  packers,  expressed  in  1904  the  opinion  that 
the  fatalities  which  occiured  in  Darmstadt  were  caused  by  bacterial 
toxins  of  B.  proteus  mirabilis  and  wlgaris,  not  those  of  B.  botulinua, 
and  it  is  claimed  that  several  workers  were  able  to  support  this 
contention  by  laboratory  testa.  In  1910  it  was  demonstrated  by 
Leuchs  (50)  that  the  strains  of  B.  botvlinus  isolated  by  Gafiky  dif- 
fered inmiunologically  from  van  Ermengem's  original  culture.  On 
a  comparative  basis  it  appears  not  unlikely  that  Gaffky's  culture 
was  identical  with  what  is  known  to-day  as  &  B.  botidinus,  type  A, 
and  if  so,  is  probably  the  only  type  A  culture  which  has  been  isolated 


in  Europe.  In  Germany,  botulism  is  usually  caused  by  food  which 
has  not  been  subjected  to  severe  processing  temperatures  and,  with 
the  exception  of  the  Darmstadt  outbreak,  the  studied  cases,  as  far  as 
they  are  published,  were  caused  by  a  homologous  group  of  strains; 
van  Ermengem  (51)  noted  that  the  spores  of  his  culture  were  killed 
by  heating  to  80°  C.  for  one  hour.  On  the  other  hand,  botulism 
in  America  follows  the  use  of  canned  foods,  which  as  a  rule  contain 
type  A  toxin.  The  spores  of  the  type  A  strains  resist  the  temperature 
of  boiling  water  for  a  considerable  period.  Kecent  studies  have 
shown  that  the  soil  of  continental  countries  contains  mainly  type 
B  strains,  while  the  soil  of  the  American  States  which  had  most  of 
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the  human  and  animal  botulism  harbors  primarily  type  A.  It 
therefore  seems  possible  that  the  absence  of  botulism  in  canned 
food  in  Europe  is  either  due  to  higher  processing  temperatures  or 
to  lower  heat  resistance  of  the  prevailing  spores  of  B.  lotvlinus. 
This  suggestion  deserves  laboratory  investigation. 

The  food  and  food  products  responsible  for  botuUsm  in  Germany 
were  primarily  home  preserved.  It  is  also  pointed  out  that  the  prev- 
alence of  botulism  in  country  districts  frequently  is  due  to  inade* 
quate  preservation  on  account  of  the  careless  and  unsanitary  treat- 
mtent  to  which  the  raw  matenal  is  subjected  by  the  rural  popula- 
tion. Home  slaughtering  and  preservation  of  pork  products  in  form 
of  sausages  is  so  universally  practiced  in  Germany  that  it  is  not  at 
all  surprising  to  find  that  about  one-half  of  the  botuhsm  outbreaks 
were  caused  by  this  type  of  food.  Inasmuch  as  many  of  the  German 
records  and  histories  are  rather  vague  and  indefinite,  it  seems, 
however,  hardly  fair  to  draw  further  comparative  deductions. 
47M--22 8 


Part  IX. 

CONCLUSIONS." 

(1)  Outbreaks  of  botulism  in  the  United  States,  following  the 
consumption  of  toxin  containing  food  products  are  not  infrequent, 
but  as  a  cause  of  death  this  intoxication  is  by  no  means  as  important 
as  the  numerous  publications  in  the  medical  journals  would  imply. 

A  total  of  91  reports  dealing  with  single  or  group  outbreaks  of 
botulism  have  been  collected  by  the  commission.  In  30  instances 
only  has  the  clinical  or  the  post-mortem  diagnosis  been  confirmed  by 
toxicological  tests.  The  following  food  products  have  been  proven 
or  assigned  as  the  causes  for  the  intoxications: 

Home-preserved  products. — 51  outbreaks;  16  proven. 

Home-canned  string  beans:  17  instances;  4  proven.  (Food  spoiled 
and  bad  odor,  7;  bad  taste,  4;  no  signs  of  spoilage,  3;  unknown,  3 
outbreaks.) 

Home-canned  com:  9  instances;  4  proven.  (Spoiled  and  bad 
odor,  6;  taste,  2;  not  known,  1  outbreak.) 

Home-canned  asparagus:  5  instances;  3  proven.  (Spoiled  and 
bad  odor,  3;  taste,  1;  no  signs  of  spoilage,  1  outbreak.) 

Home-canned  apricots:  3  instances;  1  proven.  (Spoiled,  1;  bad 
taste,  2.) 

Home-canned  pears:  2  instances;  none  proven.  (Spoiled,  1;  bad 
taste,  2.) 

Home-canned  spinach:  2  instances;  none  proven.  (Spoiled,  1; 
no  sign  of  spoilage,  1.) 

Home-canned  beets:  1  instance;  none  proven.  (No  sign  of 
spoilage.) 

Home-brew  liquor  made  from  spoiled  home-canned  fruits  and 
vegetables:  1  instance;  not  proven. 

Cottage  cheese:  2  instances;  1  proven.  (Putrefactive  odor,  1; 
spoilage  unknown,  1.) 

Home-pickled  mackerel  and  herring :  1  indirectly  proven.    (Spoiled.) 

Home-ciu'ed  ham:  2  instances;  1  proven.  (Not  spoiled,  1;  un- 
known, 1.) 

Blood  sausage:  1  instance;  proven.     (Spoilage  unknown.) 

Salted  pork:  1  instance;  not  proven.     (Spoilage  unknown.) 

Beef  products:  3  instances;  inconclusive,  not  proven.  (Spoiled, 
1;  not  spoiled,  1;  spoilage  unknown,  1.) 

"  The  deduction  drawn  from  reports  00  and  91  are  included. 

no 
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Minced  chicken:  1  instance;  inconclusive. 

CommereiaUy  preserved  and  canned  producte, — -31  outbreaks;  14 
proven. 

Commercially  canned  underprocessed  spinach:  6  instances;  5 
proven.     (Visibly  spoiled  and  odor,  2;  no  signs  of  spoilage,  4.) 

Commerciallj  packed  minced  olive  relish:  3  instances;  1  proven ; 
2  indirect.     (Bad  odor,  1;  no  signs  of  spoilage,  2.) 

Commercially  pickled  aiid  bottled  ripe  olives:  7  instances;  6  proven, 
1  not  proven.  (Visible  spoilage,  4;  bad  taste,  1;  no  signs  of  spoil- 
age, 1;  unknown,  1.) 

Commercially  canned  beets :  2  instances;  none  proven,  1  indirectly* 
(Bad  taste,  1;  no  signs  of  spoilage,  1.) 

CommerdaUy  canned  string  beans:  3  instances;  none  proven,  1 
inconclusive.     (Spoiled,  1;  unknown,  2.) 

Commercially  canned  com:  1  instance;  not  proven.     (Bad  taste.) 

Commercially  packed  tomato  catsup:  1  instance;  not  proven. 
(Unknown.) 

Commercially  canned  poric  and  beans:  1  instance;  inconclusive. 
(Spoiled.) 

Commercially  prepared  sausages:  2  instances;  inconclusive,  not 
proven.     (No  sign  of  spoilage.) 

Commercially  prepared  ham:  1  instance;  not  proven.     (Bad  taste.) 

Commercially  bottled  clams :  2  instances ;  not  proven.     (Unknown.) 

Commercially  canned  tima  fish:  1  instance;  liot  proven.    (Spoiled.) 

Evaporated  milk:  1  instance;  not  proven.     (Spoiled.) 

In  recent  years  a  striking  increase  of  botulism  has  taken  place 
in  various  localities,  and  foodstuflfs,  which  were  considered  safe  from 
B.  hotuLinus  deterioration  have  been  foimd  to  be  the  cause  of  this 
type  of  poisoning.  Laboratory  studies  have  also  demonstrated  that 
B.  hotvlinus  is  more  widely  disseminated  in  nature. than  has  been 
generally  suspected.  Botulism  can  not  be  considered  primarily  a 
problem  of  California,  the  Pacific  Coast  States  or  the  western  slope 
of  the  Sierra  Nevada  and  Rocky  Mountains.  The  organized  work 
in  California  enabled  the  commission  to  investigate  sources  of  in- 
formation, which  were  not  accessible  in  other  States.  It  is-,  not 
unlikely  that  some  of  the  essential  findings  determined  for  the 
Pacific  coast  could  be  duplicated  by  the  activities  of  a  similar  com- 
mission in  other  localities. 

(2)  Since  1889  a  total  of  45  instances  of  himian  botulism  have 
been  reported  for  the  State  of  Califomia.  A  total  of  132  people 
with  81  deaths  are  involved  in  these  observations. 

(3)  There  is  no  evidence  of  any  special  incidence  at  any  age 
period.  The  sex  distribution  for  115  cases  can  be  summarized  in 
the  following  formula: 

Children:  Males:  Females:  — 1:3.13:3.46. 
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(4)  The  intoxication  rate  is  very  high;  as  a  rule  all  who  ate  the 
poisonous  food  became  ill.  The  available  data  do  not  permit  of  a 
comparison  of  the  inf ectivity  rate  of  food  poisoning  with  the  intoxica- 
tion rate  of  botulism.  The  number  of  fatal  caseis  varies  greatly  in 
different  outbreaks.  The  case  mortality  rate  for  129  cases  in  Cali- 
fornia is  61.3  per  cent.  For  the  children  the  mortality  rate  is 
higher  than  in  adults. 

(5)  More  than  one-half  of  all  the  botijlism  outbreaks  of  C^Ji- 
fomia  have  occurred  during  the  fall  and  winter  months,  namely 
October  to  February.  In  contrast  with  the  bacterial  food  inf ections, 
which  are  usually  prevalent  during  the  hotter  months  botulism  bears 
no  relation  to  the  climate,  because  it  is  as  a  rule  intimately  connected 
with  the  consumption  of  preserved  food,  which,  takes  place  during 
the  winter  seasoil. 

(6)  Twenty-eight  or  62.3  per  cent  of  the  outbreaks  in  Califomia 
were  caused  by  plant,  while  11  or  24.4  per  cent  were  attributed  to 
animal  food  products;  in  6  or  13.3  per  cent  of  the  outbreaks  the 
carrier  of  the  toxin  was  unknown;  13  outbreaks  or  single  cases  were 
caused  by  home-canned  string  beans,  2  by  commercially  packed 
spinach,  1  by  commercially  pickled  ripe  olives,  and  3  by  commer^ 
cially  prepared  minced  olive  relish,  3  by  home-canned  apricots,  2  by 
home-canned  pears,  1  by  home-canned  asparagus,  1  by  home-brew 
liquor,  1  by  home-canned  and  1  by  commercially  canned  com,  3  by 
home-preserved  beef  products,  1  by  commerciidly  preserved  and  1 
by  home-preserved  pork  products,  2  by  commercially  bottled  dams, 
1  by  commercially  packed  pork  and  beans,  1  by  commercially  packed 
tuna  fish,  1  by  home-pickled  mackerel  and  herring,  and  1  by  cottage 
cheese.  In  12  instances  commercially  packed  and  in  27  observations 
home-canned  products  were  involved. 

(7)  The  prevalent  idea  that  the  food  must  always  be  visibly 
spoiled  in  order  to  be  toxic  is  not  entirely  supported  by  the  available 
observations,  although  there  is  no  doubt  that  five  single  or  group 
outbreaks  were  caused  by  home-canned  string  beans,  which  were 
spoiled  by  appearance,  odor,  or  taste.  The  home-canned  apricots 
and  pears  responsible  for  outbreaks  were  either  moldy  or  visibly 
spoiled  and  had  a  sharp  bitter  taste.  In  two  instances  the  home- 
canned  com  and  asparagus  were  very  distinctly  spoiled  and  emanated 
an  offesive  odor.  In  one  report  dealing  with  home-canned  com  it 
is  mentioned  that  the  product  was  not  spoiled  but  tasted  *'  metallic." 
It  is  definitely  stated  thai  two  jars  of  Jiome-^canned  siring  beans  respon- 
sible for  two  outbreaJcs  were  not  spoiled  either  by  odor  or  taste. 

Commercially  packed  spinach  was  spoiled  in  one  and  appeared 
normal  in  taste  and  odor  in  another  outbreak.  The  commercially 
canned  minced  olives  connected  with  two  single  or  group  outbreaks 
were  bitter  in  taste  and  on  standing  emanated  a  definite  odor.    No 
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•signs  of  spoilage  were  noted  in  one  can  of  the  same  product,  although 
it  contained  toxin.  In  the  majority  of  instances  the  canned  food 
is  so  spoiled  as  to  attract  the  attention  of  the  one  who  opens  the 
<M)ntainer|  but  it  should  be  emphasized  that  in  four  instances  (home- 
<sanned  string  beans,  commercially  packed  spinach  and  minced 
olives)  macroscopic  spoilage  in  form  of  abnormal  consistency  or 
4kppearance  was  not  visible.  B,  hotvlinus  spoilage  can  therefore 
not  always  be  determined  by  the  appearance  or  odor  of  the  food. 

(8)  The  frequent  occurrence  of  botulism  in  the  southern  section 
•of  California  is  closely  connected  with  the  distribution  of  B.  botvlimis 
:8pore8  in  nature,  particularly  in  the  soiL 

(9)  An  investigation  in  thp  State  of  Washington  revealed  13 
•outbreaks  of  human  botulism  (inclusive  reports  Nos.  90  and  91). 
A  total  of  26  people  with  18  deaths  are  involved  in  these  observa- 
tions. A  careful  survey  in  the  Yakima  Valley  demonstrated  that 
there  have  occurred  in  this  locality  during  the  last  five  years,  8  out- 
breaks of  human  botulism,  27  outbreaks  in  domestic  fowls,  26  in 
horses,  3  among  cattle,  and  1  among  hogs.  The  mortality  rate 
among  the  human  cases  was  69.1  per  cent.  Aside  from  being  an 
important  pubUc-health  problem,  botulism  assumes  in  the  Yakima 
Valley  also  an  economic  aspect.  Home-canned  com,  home-canned 
asparagus,  and  home-canned  spinach  were  the  foods  responsible 
ior  botulism.  A  single  case  possibly  due  to  commercially  canned 
-evaporated  milk  has  been  investigated. 

(10)  Since  1912  a  total  t)f  33  instances  of  human  botulism  have 
been  reported  for  the  entire  United  States  and  Canada,  exclusive 
of  the  States  of  California  and  Washington.  A  total  of  187  people 
1vith  114  deaths  are  involved  in  these  observations.  The  case  mor* 
tality  rate  is  60.9  per  cent.  Twenty-four  or  72.4  per  cent  of  the 
outbreaks  were  caused  by  plant,  while  7  or  27.3  per  cent  were  attrib- 
uted to  animal  products.  In  16  instances  commercially  preserved 
ioods  were  involved,  namely,  pickled  ripe  olives,  6  (all  proven); 
spinach,  4  (3  proven) ;  string  beans,  2  (not  proven) ;  beets,  2  (1  proven 
indirectly);  tomato  catsup,  1;  and  sausage,  1  (inconclusive).  The  fol- 
lowing home-preserved  foods  are  mentioned  in  the  reports:  String 
beans,  4  (1  proven);  com,  3  (1  proven);  asparagus,  1  (proven);  beets, 
1  (not  proven);  cured  ham,  3  (1  proven);  blood  sausage,  1  (proven); 
cottage  cheese,  1  (proven);  and  minced  chicken,  1  (not  proven). 
The  commercially  preserved  foods  originated  in  the  following  States: 
California,  9  (pickled  ripe  olives  and  spinach) ;  Kansas,  1  (string  beans) ; 
Ohio,  1  (beets);  Wisconsin,  1  (sausages).  In  the  majority  of  the  re- 
ports it  is  stated  that  the  canned  food  was  noticeably  spoiled  either  in 
appearance  or  at  least  in  odor.  Canned  spinach  and  home  or  com- 
mercially preserved  beets  may  show  very  little  spoilage,  although 
they  may  contain  a  very  potent  toxin.     The  causative  foods  were 
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either  improperly  preserved  or  underprocessed  (ripe  olives  and  two 
packs  of  commercially  canned  spinach,  homen^anned  string  beans, 
com,  and  asparagus) . 

(11)  Botulism  is  not  imcommon  among  barnyard  fowls  in  urban  and 
rural  poultry  flocks.  One  hundred  and  six  observations  indicate  that 
spoiled  home-canned  plant  products  as  string  beans,  com,  asparagus, 
peas,  spinach,  apricots,  and  fish  are  primarily  respcmsible  for  the 
intoxications.  The  diagnosis  has  been  supported  by  bactmolc^cal 
examinations  in  25  instances.  In  3  cadavers  of  chickens  obtained 
from  four  different  outbreaks  the  presence  of  B.  hotvMnus  toxin  was 
demonstrated  by  the  inoculation  of  guinea  pigs  with  the  filtered 
saline  extract  of  the  crop  content.  B.  boPulimbs,  type  B,  was  found 
in  four  outbreaks  either  in  the  causative  food  or  the  crop  of  the 
chickens. 

(12)  Certain  forms  of  "forage  poisoning"  in  horses  are  probably 
true  equine  botulism.  Preserved  spoiled  vegetables  or  ensilage 
caused  four  different  outbreaks;  the  presence  of  B.  hot^inua  and  its 
toxin  was  proven  indirectly  by  immunization  experiments  or  by  the 
coincident  occurrence  of  botulism  in  human  beings  or  fowls.  Until 
experimental  studies  have  demonstrated  the  presence  of  the  pre- 
formed B,  hotvlinus  toxin  in  the  suspected  feed  the  numerous  isola- 
tions of  this  organism  from  the  cadavers  of  horses  or  the  suspected 
wholesome  or  spoiled  feed  possess  no  diagnostic  significance  for  equine 
botulism.  This  statement  applies  in  particular  to  those  cases  of 
forage  poisoning  in  which  as  causative  feed,  moldy  hay,  com,  pota- 
toes, etc.,  are  suspected. 

(13)  B.  hotvlinus  is  in  certain  localities  an  inhabitat  of  the  intes- 
tinal tract  of  cattle.  In  the  course  or  diuing  the  agonal  stage  of 
some  diseases  it  may  invade  the  tissues.  These  bacteria  have  prob- 
ably no  etiological  relationship  to  the  lesions  or  to  the  diseases  from 
which  they  have  been  isolated.  The  occurrence  of  spontaneous 
botulism  in  cattle  has  not  been  proven. 

(14)  Botulism  in  hogs,  dogs,  cats,  and  goats  is  very  rare  and  has 
been  noted  following  the  ingestion  of  poisonous  home-canned  string 
beans,  peas,  and  possibly  pears. 

(15)  A  typical  case  of  human  botulism  is  usually  characterized  by 
delayed  onset,  with  or  without  initial  acute  gastro-intestinal  dis- 
turbance, marked  general  muscular  weakness,  disturbances  of  vision 
with  diplopia  and  blepharoptosis,  dryness  of  the  mouth  and  pharynx, 
accumulations  of  thick  mucus  in  the  pharynx,  loss  of  ability  to 
swallow  and  talk,  strangling  spells  and  regurgitation  of  fluids  through 
nose  on  attempts  to  swallow,  and  persistent  constipation.  There  is 
rarely  any  pain  or  disturbance  of  sensation.  Mentality  remains 
clear.  The  pulse  rate  steadily  increases  as  the  intoxication  ppt>- 
gresses,  and  the  temperature  is  usually  subnormal. 
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Death  usually  results  froiQ  respiratory  failure  but  insufflation 
pneumcmia  is  not  an  uncommon  cause. 

(16)  The  gross  appearance  of  the  tissues  at  necropsy  presents 
nothing  that  is  characteristic.  There  is  marked  congestion  of  all 
viscera  and  th^e  may  be  hemorrhages.  Microscopic  examination 
usually  reveals  cellular  thrombi  in  the  blood  vessels.  Perivascular 
lymphocytic  infiltration  is  not  found. 

(17)  There  are  no  data  to  prove  or  disprove  the  efEicacy  of 
botulinus  antitoxin  as  a  prophylactic  or  therapeutic  agent.  In  all 
recorded  cases  when  homologus  antitoxin  has  been  administered  it 
has  been  given  too  late  in  the  coiurse  of  the  intoxication  to  be  of 
any  value. 

(18)  The  diagnosis  of  botulism  was  in  11  outbreaks  established 
by  the  demonstration  of  the  toxin  of  B.  hotvMnvs  in  the  remnants  of 
the  causative  food.  These  tests  have  been  very  thorough  in  the  re- 
cent outbreaks  caused  by  ripe  olives  and  spinach.  In  six  instances 
the  food  was  not  tested  for  toxin,  but  B.  hotulinus  was  isolated  in 
shake  or  enrichment  cultures;  in  three  outbreaks  the  bacteriological 
diagnosis  was  made  from  jars  of  home-canned  vegetables  of  the  same 
lot  that  had  caused  the  poisoning. 

In  eight  single  or  group  outbreaks  the  remnants  of  the  suspected 
food  were  not  avaUable  and  the  diagnosis  was  made  indirectly, 
namely,  B,  lotvlinvs  was  isolated  in  five  instances  from  the  crop  or 
gizzard  of  poisoned  chickens,  in  two  observations  from  the  stools  of 
clinical  cases,  and  in  one  outbreak  from  the  jejunal  walls  of  a  fatal 
case. 

(19)  Only  30  outbreaks  or  32.9  per  cent  of  the  available  observa- 
tions have  been  proven  bacteriologically.  B,  hotvlinuSj  type  A, 
has  been  identified  in  21,  whUe  type  B  has  been  found  in  3  outbreaks. 

(20)  The  epidemiologic  data  indicate  that  a  true  botulism  infection 
following  the  ingestion  of  toxin  free  spores  never  occurs  in  human 
beings.  In  four  instances  it  is  proven  that  the  eating  of  uncooked 
spoiled  food  caused  botulism  while  the  ingestion  of  portions  of  the 
same  food  after  cooking  provoked  no  symptoms.  Canned  goods 
deemed  to  be  abnormal  either  by  appearance  of  the  container  or  by 
the  odor  should  be  destroyed,  not  heated  and  eaten. 

(21)  Spoilage  of  home  or  commercially  canned  food  products  due 
to  B,  botulinvs  represents  an  insignificant  part  of  the  yearly  pack.  It 
is  the  result  of  inadequate  sterilization.  The  usual  methods  of  pro- 
cessuig  must  be  systematically  studied  and  the  packer  should  aim  at 
absolute  sterility  of  the  food  products  wherever  it  is  possible. 

Spoilage  due  to  B,  hotvlinus  has  been  limited  to  a  few  definite  varie- 
ties of  plant  products  as  home-canned  string  beans,  com,  asparagus, 
spinach,  also  home-canned  beets,  apricots,  and  pears,  and  commer- 
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cially  pickled  ripe  olives,  commercially  packed  spinach,  string  beans,, 
and  beets  and  com.  B.  botvlinus  spoilage  in  ordinary  commercially 
packed  fruits  and  such  vegetables  as  tomatoes  has  not  been  men- 
tioned in  the  reports.  Furthermore  many  vegetables  such  as  com 
and  peas  require  such  heavy  processes  to  destroy  the  nontoxic  ther- 
mophilic spoilage  organisms  found  in  them  that  the  occurrence  of 
botulism  from  them  is  very  improbable. 

(22)  In  the  United  States  preserved  plant  products  are  primarily 
involved  in  botulism  outbreaks  while  in  Germany  pork  and  fisli 
products  contain  the  fatal  poison.  In  both  countries  botulism  ia 
caused  by  the  use  of  preserved  foods  which  are  not  thoroughly  cooked 
before  they  are  eaten. 


Past  X. 
SUMMARY. 

Since  1899  a  total  of  91  single  or  group  outbreaks  of  botulism  have 
been  reported  in  the  United  States  and  Canada.  A  total  of  345 
people  with  213  deaths  or  a  case  mortality  rate  of  61.7  per  cent  has 
been  recorded.  Only  30  outbreaks  or  32.9  per  cent  of  the  available 
observations  have  been  proven  bacteriologically  or  tozicologically. 
The  causative  food  consisted  in  63  outbreaks  (69  per  cent,  25  proven, 
38  not  proven  or  inconclusive)  of  home  or  commercially  canned  plant 
products,  while  animal  products  have  been  found  responsible  for  19 
(20.9  per  cent,  5  proven  and  14  not  proven  or  inconclusive)  single  or 
group  intoxications. 

The  following  food  products  have  been  proven  or  assigned  for  the 
various  cases  of  botidism:  Home-canned  string  beans  (17),  home- 
canned  com  (9),  home-canned  asparagus  (5),  home-canned  apricots 
(3),  home-canned  pears  (2),  home-canned  spinach  (2),  home-canned 
beets  (1),  home-brew  liquor  prepared  from  old  home-canned  prod- 
ucts (1),  home-prepared  cottage  cheese  (2),  home-preserved  pickled 
mackerel  and  herring  (1),  home-cured  ham  (2),  home-prepared  blood 
sausage  (1),  home-cured  salted  pork  (}),  and  home-prepared  beef 
products  (3);  commercially  packed  spinach  (6),  commercially 
canned  minced  olive  relish  (3),' conmiercially  pickled  and  bottled 
ripe  olives  (7),  commercially  packed  beets  (2),  conmiercially  canned 
string  beans  (3),  commercially  canned  com  (1),  commercially  canned 
pork  and  beans  (1),  commercially  bottled  tomato  catsup  (1),  com- 
mercially prepared  sausages  (2),  commercially  cured  ham  (1),  com- 
mercially bottled  clam  juice  (2),  commercially  camied  tuna  fish  (1), 
commercially  canned  evaporated  milk  (1),  and  commercially  prepared 
minced  chicken  (1). 

Spoilage  due  to  B.  hotvlinus  can  nbt  always  be  determined  by  the 
appearance  or  odor  of  the  food. 
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OPENING  REMARKS  BY  THE  SURGEON  GENERAL. 

Doctor  CtTMHiNO.  Will  the  conference  please  come  to  order,  as  we 
have  a  rather  full  program  uphich  we  desire  to  complete. 

I  take  pleasure  in  opening  this,  the  Twentieth  Annual  Conference 
of  State  and  Territorial  Health  Offieera  with  the  United  States  Pub- 
lic Health  Service,  and  in  expressing  my  thanks  to  you  as  health 
authorities  of  your  States  and  representatives  of  your  State  govern- 
ments for  being  present  at  the  conference,  because  I  know  how  many 
conferences  you  have  attended  in  the  past  few  months  and  how  many 
are  ahead  of  us. 

I  think  it  is  rather  encouraging  that  in  spite  of  the  reactionary 
feeling  with  regard  to  appropriations  which  followed  the  war,  appro- 
priations for  the  Federal  service  and,  as  far  as  I  gather  from  State 
officials.  State  appropriations  have  not  been  reduced.  I  think  that  is 
a  matter  for  congratulation. 

The  service  fared  pretty  well  during  the  present  year  so  far  as 
appropriations  are  concerned.  Congress  and  the  legislatures  have 
been  fairly  liberal,  under  the  circumstances,  showing  that  the  im- 
portance of  public  health  is  beginning  to  be  appreciated. 

So  far  as  the  Federal  service  is  concerned,  despite  the  feeling  that 
*  the  ex-service  man  problem  interfered  with  us,  we  really  have  been 
doing  more  cooperative  work  than  ever  before  with  the  State  and 
Federal  departments. 

This  particular  phase  of  the  Public  Health  Service  work  is  de- 
veloping very  rapidly,  and  the  sympathetic  attitude  of  the  President, 
the  Postmaster  General,  Dr.  Hubert  Work,  and  other  members  of  the 
Cabinet  will,  I  am  sure,  result  in  good  to  the  States  and  to  the  Fed- 
eral Government. 

With  the  acquisition  of  the  New  York  quarantine  station  the  Fed- 
eral control  of  national  quarantines  is  now  complete. 

Since  our  last  meeting  there  have  been  fundamental  decisions  of 
the  Supreme  Court  which  pretty  clearly  outlined  the  police  powers 
of  the  Federal  Government  with  relation  to  the  States.  If  you  have 
not  read  the  decisions  relative  to  the  child-labor  act,  I  advise  you  to 
do  so,  because  there  is  a  good  deal  of  misapprehension  along  that 
line. 

I  feel  that  with  the  outline  of  the  legal  responsibility  before  us 
there  is  a  greater  need  for  close  and  sympathetic  cooperation  in  the 
problems  which  we  mutually  have  to  attack,  and  I  am  thankful  to 
say  that,  so  far  as  I  am  aware,  there  has  never  been  better  under- 
standing and  coordination  of  effort  than  there  has  been  between  our- 
selves during  the  past  year  or  so. 

I  am  not  going  to  take  the  time  to  go  over  the  events  of  the  last  12 
months.  Some  of  the  things  are  of  sufficient  importance  to  men- 
tion— for  instance,  the  growing  realization  of  the   fact  that  the 
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development  of  adequate  local  health  service  is  the  principal  means 
for  the  protection  of  the  health  of  the  citizen ;  and  the  necessity  for 
better  health  protection  during  the  age  of  infancy,  growth,  and 
development. 

In  addition  to  the  attention  which  has  been  called  to  these  funda- 
mental principles,  progress  has  been  made  during  the  year  on  the 
problem  of  eliminating  malaria  from  the  United  States.  When  this 
shall  have  been  successfully  accomplished  we  may  expect  an  increase 
of  at  least  30  per  cent  in  the  health  and  prosperity  of  those  sections 
of  our  country  where  this  disease  is  now  prevalent. 

Another  significant  thi^  is  the^recent  conference  between  the 
Public  Health  Service  and  educational  authorities  i*especting  the 
problem  of  supplying  trained  workers  in  the  field  of  puUic  healtlu 
This  has  more  than  a  surface  significance,  for  it  surely  indicates  that 
the  demand  for  trained  health  workers  is  beginning  to  outrun  the 
supply,  showing  that  advances  in  the  extension  of  public  healtii 
work  are  pending  and  that  the  future  is  bright  with  possibilities. 

I  will  not  take  time  to  speak  longer.  The  program  is  full  and 
offers  many  important  subjects  for  discussion. 

I  bid  you  a  most  hearty  welcome  and  declare  the  Twentieth  Annual 
.Conference  of  the  Stc^  and  Territorial  Health  Officers  with  the 
United  States  Public  Health  Service  now  open.  Since  this  confer- 
ence is  the  legal  machinery  through  which  the  State  health  authori- 
ties have  their  advisory  voice  in  Federal  health  matters,  let  me  urge 
upon  you  the  duty  you  have  of  fully  expressing  yourselves  upoii- 
these  matters,  not  only  with  respect  to  the  program  but  about  any 
other  line  affecting  the  i*elations  of  the  Federal  Health  Service  with 
the  States. 

(The  secretary  called  the  roll.)    . 

Doctor  CuMMiNo.  In  view  of  the  large  number  of  people  presenc 
here  this  morning,  it  may  be  well  for  me  to  state  that  this  is  an  offi- 
cial gathering,  representing  the  States,  and  when  the  question  of 
voting  comes  up  the  only  people  entitled  to  vote  will  be  the  official 
i*epreseutatives  of  the  Stote  governments. 

The  first  tiling  in  order  is  the  report  of  the  standing  committee,, 
morbidity  returns,  by  Dr.  Eugene  R.  Kelley.  Doctor  Kelley  told  me 
he  had  to  return  to  Massachusetts,  and  I  do  not  know  whether  he 
left  anybody  to  report  for  him. 

(No  response.) 

Sanitation  of  public  conveyances,  by  Dr.  Oscar  Dowling. 

SANITATION  OF  PUBLIC  CONVEYANCES. 

Doctor  DowLiNG.  There  is  really  nothing  new  to  offer,  but  I  have 
submitted  for  the  committee  a  short  report. 

Doctor  Dowling  thereupon  read  the  following  report  of  tlie  com- 
mittee : 
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UEPOitT  OF  COMMITTEE  ON  SANITATION  OF  PUBLIC  CONVEYANCES. 

■ 

Your  Committee  on  Sanitation  oC  Publle  Conveyances  begs  to  report  tliat  the 
recommendations  made  in  1921  are  sufficiently  adequate  if  tbey  could  be  en- 
forced. 

We  make  two  additional  suggestions — ^more  as  suggestions  than  recomnienda* 
tions — namely,  that  spittoons  with  runhtng  water,  simUar  to  the  dental  ar- 
rangement of  lavatories,  be  placed  in  smoking  rooms  and  parlor  cars ;  and  that, 
if  at  all  practicable,  ceiling  fans  additional  to  those  at  the  end  of  the  cars  be 
placed  In  all  coaches  whei"e  electric  fans  are  now  used. 

Doctor  CuMMiNO.  Gentlemen,  you  have  heard  the  report.  Is  there 
any,  discussiont    What  will  you  6p  with  tins  report  ? 

Doctor  Hayne.  Will  the  secretary  read  it?  I  do  not  think  the 
members  grasped  the  significance  of  it. 

Doctor  ScHEREscHEWSKY.  The  secretary  will  read  the  report  again. 

(The  secretary  thereupon  read  the  report) 

Doctor  DowiiiNo.  For  those  recommendations  you  are  referred  to 
the  report  of  the  transactions  of  the  last  conference.  We  make  two 
additional  suggestions — more  as  suggestions  than  recommendations. 
They  are  as  follows : 

(Doctor  Dowllng  read  the  recomfmeadations  or  suggci^tions  above 
i-eferred  to.) 

Doctor  Freeman.  I  do  not  know  whether  I  have  the  privilege  of 
the  floor  at  this  gathering  or  not,  but  if  I  understand  the  action  of 
the  conference  taken  on  the  report  of  the  committee  on  railroad 
sanitary  regulations  it  provided  that  no  action  should  be  taken  for  a 
five-year  term.  We  have  just  completed  a  very  long  drawn-out 
discussion,  getting  everybody  to  agree  to 'the  sanitary  regulations. 
If  we  argue  for  two  days  on  that  set  of  records,  we  will  be  where  we 
were  and  work  done  on  that  will  be  lost,  and  I  would  suggest  that 
these  suggestions  be  referred  to  a  standing  committee  or  a  special 
committee  on  amendments.  If  we  do  anything  now,  it  will  throw 
the  whole  thing  into  chaos. 

(It  was  moved  and  seconded  that  the  matter  be  referred  to  a 
committee.) 

Doctor  Welch.  These  things  suggested  for  amendment  are  re- 
ferred to  the  executive  committee  of  State  and  Provincial  health 
ofiicers,  and  I  would  be  inclined  to  accept  the  report.  The  general 
code  has  been  published,  distributed,  and  adopted  by  the  State  of 
Alabama,  and  we  do  not  want  to  be  bothered  with  adopting  more 
amendments.  We  have  adopted  some  amendments,  and  they  have 
not  gotten  cold  from  their  adoption.  Since  these  have  been  printed, 
we  are  opposed  to  any  amendment  of  the  code  at  the  present  time. 
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Doctor  Cum  MING.  The  Chair  will  entertain  a  motion  to  lay  it  on 
the  table. 

Doctor  Welch.  I  move  that  it  be  laid  on  the  table. 

A  Member.  I  second  it. 

Doctor  CuMMiNo.  AU  in  favor  of  laying  the  motion  on  the  table 
for  the  present  time  will  aay  ^  aye." 

(Motion  carried.) 

A  Member.  There  will  be  no  need  for  continuing  the  committee, 
will  there?  If  you  are  only  going  to  take  it  up  within  five  years 
time  there  is  no  need  of  the  committee. 

Doctor  DowLiNo.  I  movie  that  the  committee  be  discharged  with 
the  thanks  of  the  conference. 

Doctor  CiTMMiNG.  Is  there  any  discussion  on  this? 

Doctor  DowLiNo.  I  want  to  say  this:  I  will  read  the  report: 

(Doctor  Dowling  thereupon  read  the  report.) 

This  was  merely  a  suggestion,  not  a  recommendation.  As  I  said, 
if  you  are  not  going  to  consider  anything  except  in  five  years,  it 
would  be  canying  dead  matter  to  carry  a  committee. 

Doctor  CrMMTNQ.  I  was  not  attempting  to  influence  the  decision. 
I  suggested  one  method  of  disposing  of  it,  temporarily  laying  it  on 
the  table.  I  have  not  appointed  a  committee.  I  can  take  it  up  at 
any  time.  The  Chair  is  a  little  confused  about  the  parliamentary 
condition  of  the  motion,  and  particularly  with  reference  to  the  com- 
mittee to  which  Doctor  Freeman  alluded.    What  committee  is  thatt 

Doctor  Freeman.  The  committee  on  standard  railway  sanitary 
code,  and  the  provincial  heaUii  officers,  which  has  just  completed  the 
work  of  getting  everybody  into  agreement  on  the  problem,  axul 
which  I  think  was  discharged  at  the  meeting  just  held. 

A  Member.  That  is  correct,  and  the  report  was  approved  by  the 
service  and  distributed. 

Doctor  CuMMiNo*  The  Chair  does  not  claim  to  be  a  parliamentary 
expert  at  all,  unfortunately,  and  we  want  to  dispose  of  this  thing 
after  a  full  discussion.  I  am  open  to  siiggestion  as  to  what  to  do 
about  it. 

Doctor  Dillon.  A  standard  railway  code  has  been  promulgated 
and  adopted  by  a  number  of  States,  and  it  will  be  adopted  by  other 
States.  It  seems  to  me  the  hd^t  of  fcily  to  change  the  code  just 
as  soon  as  yon  have  adopted  it,  by  making  minor  changes  in  it,  and 
I  believe  that  a  period  onoe  every  five  years  for  a  revision  of  that 
code  is  amply  often  to  revise  it  or  diange  it  to  meet  the  growing 
conditions  and  growing  needs,  and  I  see  no  reason  why  suggestions 
of  this  kind  should  be  adopted  or  rajecled  one  way  or  the  other. 
If  they  are  adopted  now  and  held  in  abeyance  for  four  or  five  years 
they  are  forgotten,  and  it  occurs  to  me,  if  a  ooramittee  could  be 
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appointed  in  1934  to  begin  oonsidering  the  things  that  will  come 
up  for  revision  at  the  end  of  the  five-year  period,  that  that  would 
be  the  time  to  begin  making  reports  for  the  change  of  rales  on  sani- 
tation of  railway  coaches  and  conveyances. 

Doctor  DowuNo.  May  I  say  for  the  committee  that  the  report  is 
as  follows : 

(Doctor  Dowling  thtreupoa  read  the  report) 

I  think  you  will  do  remarkably  well  if  you  enioroe  them.  I  am 
willing  to  withdraw  the  suggestion,  with  the  hope  that  it  will  b« 
^forced,  and  I  would  like  to  have  somebody  report  from  one  State 
where  they  have  been  enforced. 

Doctor  CuMMrNo.  This  is  the  original  report. 

Doctor  Dowling.  We  will  withdraw  the  suggestion.  It  was  made 
as  a  suggestion,  and  not  to  be  adopted  as  a  regulation.  It  is  made 
as  a  sug^cn^ion.  food  for  thought.  You  will  all  agree  that  expedients 
invite  spitting,  and  of  all  tlie  people  that  should  not  6pit  are  ther 
health  officers  of  the  various  States  of  the  United  States. 

A  Mbhbbr.  I  move    that  the  amended  report  be  received. 

Doctor  CuHMiMG.  It  there  any  discussion? 

A  McMB£B.  I  second  it. 

Doctor  CuMMiNQ.  All  in  favor  of  the  adoption  of  the  amended 
report  will  so  signify  by  saying  ^^  aye.'' 

(The  report,  amended  by  leaving  out  the  slscond  paragraph,  was 
adopted.) 

Doctor  Gumming.  The  report  on  interstate  quarantine  regulations. 
Dr.  John  S.  Fulton. 

Doctor  Fulton.  No  suggestions  of  any  kind  modifying  the  inter- 
state quarantine  regulations  have  come  to  my  knowledge,  so  there 
is,  therefore,  no  report. 

Doctor  Gumming.  Report  on  rural  health  work.  Dr.  W.  8.  Bankin. 

Doctor  Eankin.  I  would  like  to  suggest  that  that  be  postponed 
until  the  afternoon  session. 

Doctor  Gummino.  Is  that  agreeable  to  the  chairman  of  the  com- 
mittee? 

Arrangement  has  been  made  with  Doctor  Williams  for  the  confer- 
ence, after  the  lunch -time  period,  to  meet  in  the  Arlington  County 
courthouse,  to  give  Doctor  Williams  an  opportunity  to  show  some 
sanitary  work.  He  consulted  with  most  of  you  gentlemen,  and  it  is 
agreeable.  Conveyances  will  be  down  here  to  carry  you  over  to  meet 
in  Arlington  County  courthouse. 

The  report  on  trachoma,  Dr.  John  McMuUen. 

Doctor  Pierce.  If  Doctor  Rankin  will  give  his  report  this  after- 
noon, I  would  ask  that  Miss  Thelberg  be  given  the  floor  at  this  {ime. 
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She  wants  10  minutes  to  show  how  women^s  (Hrganizations  can  co- 
operate. 

Doctor  CuMMiNO.  Is  there  any  objection  ? 

(No  objection.) 

COOPERATION  OF  WOMEN'S  ORGANIZATIONS. 

Doctor  Thelbero.  Officers  of  the  State  and  Territorial  health 
authorities,  to  whose  kindness  I  owe  this  opportunity  to  present  jost 
the  merest  glimpse  of  what  we  women  want,  what  we  are  inter- 
ested in,  and  how  most  of  all  we  want  to  help  you  in  your  State  and 
Territorial  work,  it  requires  some  courage  to  face  so  large  a  body  of 
distinguished  men  and  women,  but  courage  is  a  relative  thing,  you 
know. 

You  hare  all  heard  of  the  man  who  slept  with  lions.  This  man 
was  a  menagerie  keeper,  and  before  the  passage  of  the  eighteenth 
amendment  he  came  home  and  did  not  like  to  go  upstairs.  Then  he 
bethought  himself  of  the  lion's  cage,  and  after  hesitating  awhile  he 
went  across  the  street  into  the  stables  where  the  animals  were  kept, 
and  he  rolled  back  the  door  of  the  lion's  cage  and  crept  in  and  spent 
the  rest  of  the  night.  In  the  morning  his  wife  awakened  and  found 
that  he  was  not  by  her  side,  and  she  was  very  angry.  She  could  not 
find  him  anywhere,  until  it  occurred  to  her  that  ^e  must  feed  the 
animals,  and  she  hurried  across  the  street  and  looked  in  the  door  of 
the  lion's  cage  and  saw  her  husband  lying  alongside  of  the  lion,  and 
she  said,  ^^  Come  out  of  theirs,  you  coward." 

It  is  not  a  matter  of  cowardice. 

We  thank  you  for  asking  us  all  here,  and  I  thank  you  personally 
for  giving  me  the  chance  to  tell  you  that  story  and  say  some  other 
things.    You  will  remember  the  story. 

I  want  to  tell  you  about  our  meeting  yesterday.  We  had  a  meeting 
of  the  advisory  council,  and  it  was  a  most  instructive  and  interesting 
day.  We  had  the  very  great  pleasure  of  listening  to  Doctor  Hamil- 
ton, and  we  were  so  proud.  I  wish  that  you  could  have  heard  Doctor 
Hamilton  speak.  The  doctor  is  perhaps  the  greatest  authority  upon 
industrial  hygiene,  not  only  in  America  but  in  the  world.  We  are 
indebted  to  her  and  others  who  instructed  us  yesterday. 

We  passed  some  resolutions  in  relation  to  industrial  hygiene.  We 
feel,  as  women  workers,  that  we  are  too  profoundly  ignorant  about 
the  basis  of  industrial  hygiene ;  and  I  am  sure  that  the  resolution  we 
passed  in  our  hearts  as  well  as  those  we  passed  on  paper  will  be 
handed  up  higher,  and  we  will  be  stimulated  by  that  meeting  yester- 
day, become  more  intelligent  in  relation  to  the  basis  of  industrial 
hygiene,  and  we  will  endeavor  to  extend  that  intelligence  into  the 
organizations  which  we  represent,  and,  further,  into  the  educational 
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institutioiis  which  some  of  us  represent  and  in  which  all  of  us  are 
profoundly  interested. 

Is  there  any  reason  why  courses  in  general  sanitation,  with  par- 
ticular attention  paid  to  industrial  hygiene,  should  not  be  put  into 
our  colleges,  both  for  men  and  for  women?  Is  it  not  possible  that 
our  Government  in  general  or  the  two  Houses  of  Congress  might  be 
made  more  intelligent  if  during  their  college  days  or  later  high-school 
days  the  Members  should  have  had  the  benefit  of  such  a  course? 
Would  not  health  conditions  improve  by  the  introduction  of  such 
courses  in  our  schools?  We  teach  a  great  many  things  which  are 
infinitely  less  interesting  and  less  important  to  life  in  general  than 
such  courses  would  be. 

About  yesterday :  In  relation  to  our  present  fears,  I  want  to  tell 
you  one  or  two  things.  You  do  not  know  how  interesting  these 
women  in  the  back  of  the  room  with  you  are.  For  instance,  we  have 
with  us  Mrs.  Femandis,  who  represents  250,000  colored  women  of 
America,  all  organized  into  well,  finely  acting,  intelligent  club  peo- 
ple. That  is  a  tremendous  force,  a  force  to  be  reckoned  with  in  the 
work  which  we  want  to  do  among  people  of  her  color  in  this  country 
of  ours. 

I  sat,  during  the  international  council  in  Norway,  during  that  whole 
10  days  by  the  side  of  the  then  president  of  the  colored  women's 
organization,  a  graduate  of  Oberlin  University.  She  is  of  a  family 
of  10  children,  and  all  of  them  are  college  graduates;  Mrs.  Talbot 
was  most  honored  in  Norway,  and  was  a  great  and  valuable  addition 
to  the  intelligence  of  the  American  women's  council  delegation. 

We  have  here  also  Mrs.  Tilton,  of  Massachusetts,  who  represents 
300,000  women,  the  Parent-Teachers  and  Mothers'  Congress  Asso- 
ciation. If  you  could  secure  the  votes  of  those  women  in  sanitarj' 
measures  in  all  the  States  of  the  Union,  you  would  carry  many 
things  which  you  find  difficult  now. 

Also  we  have  with  us  Mrs.  (also  Doctor)  Goldsmith,  of  ^Pitts- 
burgh, who  represents  the  Jewish  Women's  Council  of  America,  not 
thousands,  but  a  million  women  of  extraordinary  intelligence,  of 
extraordinary  interest  in  matters  pertaining  to  the  welfare  of  the 
country,  which  is  our  country. 

We  also  have  a  representative  of  the  Medical  Women's  National 
Association  here,  not  thousands,  hundreds,  but  a  very  great  number, 
picked  women,  women  of  great  power  in  their  communities,  and 
women  whose  power  is  being  extended  by  the  closest  cooperation 
with  the  women  of  their  vicinities  or  the  communities  in  which  they 
dwell. 

We  have  also  a  representative  of  the  Women's  Foundation  of 
Health,  which  represents  14  national  societies.  That  runs  up  into 
the  millions.    They  have  a  great  ideal,  those  women  have. 
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You  remember  when  Jean  Paul  Bichter  laj  dying  he  said,  ^  Gi 
me  a  great  thought  that  I  may  quicken '  myself  with  it.**  Th 
women  have  gotten  hold  of  a  great  thought,  the  thought  of  health, 
as  a  positive  factor  in  human  life.  We  have  that  thought  and  are 
looking  forward,  but  they  are  advancing  that  thought,  trying  to 
advance  health  as  a  new  presentation  of  a  thought,  and  Ihery  an 
also  beecMning  more  and  more  tremendously  powerful,  and  thttr 
power  is  added  to  by  the  fact  that  they  represent  the  hundreds  of 
thousands  of  women  of  the  Y.  W.  C.  A.,  one  of  the  strongest  factors 
for  good  in  our  land. 

We  have  representatives  of  the  League  of  Catholic  Women,  which 
runs  again  into  millions. 

We  have  a  repi^esentative  of  the  League  of  Women  Voters,  hun- 
dreds of  thousands,  represented  by  women  of  great  ability. 

We  have  the  General  Federation  of  Women's  Clubs.  With  Uiac 
association,  to  which,  I  suppose,  most  of  your  wives  belong,  you 
are  more  familiar.  Four  million  women  are  incorporated  into  the 
women*s  clubs  in  this  country.  Think  of  the  power  for  good,  and 
the  possible  power  for  evil.  They  may  be  led  astray  here  and 
there  by  faddists  and  by  quackery,  but  it  is  up  to  us  and  to  you  to 
educate  them  so  that  they  will  be  sane  on  all  these  subjects. 

These  four  million  organized  women  are  much  more  in  the  habit  of 
addressing  audiences  than  I  am.  It  will  never  be  said  of  them  as  it 
was  said  of  a  Senator  some  time  ago.  He  had  been  talking  for  two 
hours,  and  somebody  said,  "The  Senator  has  been  talking  for  two 
houi-s."  "What  about?"  " He  did  not  say."  When  they  talk  they 
know  what  to  say. 

AVe  have  a  representative  of  the  National  Council  of  Women  of 
America  representing  11,000,000  women.  That  is  a  good  many 
women,  isn^t  it?  It  is  frightful  to  think  of.  Matthew  Arnold  said 
a  long  time  ago  that  if  women  ever  got  together  for  a  good  purpose 
they  eould  make  the  world  over.  You  have  given  us  the  vote. 
Some  of  us  are  ready  and  some  of  us  are  not  ready,  but  we  want 
to  get  ready.  It  is  a  source  of  great  pride  to  us  representatives  of 
tliese  hundreds  of  thousands  of  women  that  you  ask  us  to  come  here 
to-day.  Did  you  ever  stop  to  think  that  wo  are  all  members  or 
citizens  of  some  State  or  Territory?  We  care  for  our  State  pro- 
foundly. We  look  upon  you  and  upon  your  functions  with  (I  do 
not  think  I  go  too  far  when  I  say  this)  reverence.  It  is  one  of  the 
<rrratest  things  and  greatest  ambitions  that  any  human  being  can 
look  forward  to,  to  be  in  charge  of  health  conditions  in  a  State  or 
Territory.  None  of  us  women  has  done  that  yet,  and  perhaps  none 
of  us  ever  will,  but,  gentlemen,  it  is  my  opinion  that  the  sooner  we 
get  into  straight  political  lines  of  work,  the  better;  not  definitely 
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for  office^  and  yet  there  are  women  who  adorn  the  office  which  they 
fllL 

Is  there  a  more  useful  woman  than  Dr.  Josephine  Baker,  of  New 
l^ork  City,  who  has  so  reduoed  the  death  rate  in  her  city  that  it 
ia  lowMT  thaai  the  rural  death  rate  anywhere  in  our  country? 

We  women  have  walked  along  the  primrose  paths  of  philanthropy 
A  great  many  yeara  It  taught  us  a  great  deal,  but  I  firmly  believe 
ihi^t  if  we  are  going  to  do  the  best  job  we  oaUi  we  shall  get  in  the 
straight  path  of  politics;  yes,  even  of  political  preferment — I  am 
not  ashamed  of  an  ambition  that  way,  though  I  have  not  any  per- 
socially — but  I  have  a  great  respect  for  the  young  woman  who  has, 
and  I  believe  that  we  have  exerted  that  influence  of  ours  in  unseen 
ways  to  little  avail.  There  has  been  more  talk  than  anything  else. 
Why  should  not  women  have  an  ambition  to  be  health  officers  in 
thair  town  and  village  ?  Some  of  them  have  been  fine.  Why  should 
not  they  get  on  the  local  health  board )  Why  should  they  not  effect 
good  toward  righteousness  and  toward  that  intangible  thing  which 
we  call  health  of  mind,  body,  and  spirit?  We  thank  you  for  the 
opportunity  of  coning  here  and  learning.  We  are  perfectly  con- 
scious that  we  do  not  know  the  game  yet.  We  want  to  learn.  We 
learned  yesterday  and  we  are  learning  to-day. 

I  never  attended  a  meeting  in  my  life  which  so  increased  my  intid- 
ligence  as  the  meeting  I  attended  in  Boston  with  many  of  you  gentle- 
men last  year. 

1  am  gmtelul  to  the  Surgeon  General  for  the  invitation  to  that 
tdeetang,  and  I  am  sure  that  we  are  all  grateful  for  the  opportunity 
to  be  here  with  you  to-day» 

I  thank  you» 

Doctor  CuMVU^o.  I  am  sure  I  express  the  views  of  all  of  you 
when  I  thank  the  precedifi|r  speaker  for  the  interest  of  the  women 
ui  o«r  work. 

Doctor  ScHEREsCHEwsKT.  I  wiU  aunouAce  the  members  of  the  res- 
olutions committee.  They  are  Doctors  Dalton,  Fulton^  Cniari^ne, 
Hi^ne,  Ikrmixng,  Bankin,  and  Stridier, 

Doctor  CuMiiiXG.  We  will  now  hear  from  Doctor  McMullen. 

TRACHOMA. 

Doctor  McMtTJJMfiN.  Mr.  Chairman  and  gentlemen  of  the  confer- 
ence, the  trachoma  work  has  been  conducted  in  much  the  same  man- 
ner as  in  previous  years.  The  outstanding  features  this  year  are 
the  clinics  and  the  establishment  of  an  additional  hospital  in  Arkan- 
sas, with  the  thorough  cooperation  of  the  State  board  of  health,  Doc- 
tor Garrison,  and  the  local  authorities. 

The  most  prominent  piece  of  trachoma  work  during  the  year  was 
a  clinic  conducted  in  south  Georgia.    It  was  a  great  surprise  to  me, 
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and  I  presume  it  will  be  to  a  number  of  you,  to  know  that  in  one 
of  the  counties  of  south  Georgia  we  found  active  communicaUe 
trachoma  existing  in  about  the  same  way  that  we  have  heard  so 
much  about  and  for  so  long  a  time  in  eastern  Kentucky  and  Ten- 
nessee. The  investigation  was  made  in  the  fall,  at  the  request  of  the 
State  health  officer.  I  personally  made  the  investigation  and  found 
entire  families  with  trachoma.  Not  a  few  of  these  had  lost  their 
sight  entirely,  and  even  more  had  lost  the  sight  of  one  eye.  It  was 
very  interesting  to  trace  the  origin  of  this  disease.  It  dated  back 
about  four  generations,  whei'e  it  was  lost.  I  noticed  that  the  State 
health  officer  of  Florida  did  not  respond  to  his  name  a  few  minutes 
ago,  so  I  will  not  say  much  about  that.  The  lady  who  was  the 
mother  of  some  of  the  trachoma  patients,  and  a  patient  herself,  stated 
that  her  mother  had  spenf  a  portion  of  her  childhood  in  Florida 
and  had  suffered  with  sore  eyes  at  that  time.  I  wish  the  Florida 
health  officer  were  here. 

The  clinic  in  south  Greorgia  was  conducted  by  the  service,  which 
furnished  medical  officers  and  two  nurses;  the  county  furnished  the 
building,  which  was  a  very  modern  hospital,  built  by  some  doctor 
two  years  ago  in  the  hope  of  conducting  a  successful  hospital.  This 
small  hospital  went  the  way  of  the  usual  small  institution  and  did 
not  pan  out  economically,  with  the  result  that  it  was  closed.  The 
county  was,  therefore,  able  to  obtain  the  vacant  building.  The 
clinic  lasted  four  and  a  half  months — November  14,  1921,  to  April 
1,  1922.  The  attendance  was  more  than  3,000 — the  trachoma  cases 
amounted  to  nearly  800 — and  tlie  operations  were  881.  I  might  add 
that  all  of  the  operations  were  not  on  trachoma.  At  the  request  of 
the  State  health  officer,  the  local  doctors,  the  commissioners  who 
paid  the  bills,  and  the  eye  specialists  we  undertook  to  treat  indigent 
cases.  The  operations  included  anything  from  cataract  to  tonsils, 
adenoids,  etc.  It  might  be  said  that  these  cases  were  done  as  an 
accommodation  to  the  county  commissioners. 

The  general  trachoma  work  included  27  clinics  in  rural  communi- 
ties. At  these  clinics  more  than  5,000  people  were  examined.  Six 
hundred  and  eighty-six  cases  of  trachoma  were  found.  Four  hun- 
dred and  ninety-eight  operations  were  performed,  168  being  done 
under  general  anesthetic. 

These  clinics  wei*e  held  in  various  States,  the  majority  of  them  in 
Kentucky.  Som(!  were  in  Ohio,  Texas,  Mississippi,  Tennessee,  and 
North  Carolina. 

The  State  of  Kentucky  has  now  a  bureau  of  trachoma  which  is 
cooperating  with  the  service  trachoma  work.  Other  States  are  be- 
coming more  interested  in  the  trachoma  problem. 

These,  then,  are  the  outstanding  features  of  the  work  for  12 
months.    The  sixth  hospital  has  been  in  operation  only  a  few  weeks, 
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having  been  opened  in  Arkansas  about  the  middle  of  April.  The 
total  attendance  at  the  other  five  hospitals  during  the  year  was  6,532. 
There  were  5§1  cases  of  trachoma  among  those  applying  for  treat- 
noent  and  687  operations  performed.  Eight  hundi^  and  fifteen 
cases  were  admitted  to  the  hospitals  for  treatment.  The  cost  of 
operating  the  hospitals  is  very  low,  the  average  cost  of  feeding  the 
patients  being  about  50  cents  per  day  each,  though  a  properly  bal- 
anced diet  for  the  patients  is  part  of  our  treatment.  As  I  have  pre- 
viously stated,  these  hospitals  are  conducted  purely  in  the  interest 
of  public  health  and  not  primarily  for  the  treatment  6f  disease,  and 
the  patients  are  taught  hygienic  living,  the  fruit  of  these  teachings 
often  being  the  higher  mental,  moral,  and  physical  standards  that  are 
attained. 

Doctor  CuMMiKQ.  At  the  request  of  the  Veterans'  Bureau  we  are 
devoting  a  hospital  now  to  the  treatment  of  trachoma  among  ex- 
service  men.    This  is  a  very  recent  thing,  since  the  President's  order. 

The  next  report  is  a  special  report  by  Doctor  Stiles — a  progress 
report  of  the  board  appointed  by  the  Surgeon  General  to  study  the 
problem  of  sanitary  disposal  of  human  excreta  in  unsewered  com- 
munities. 

ANNUAL  (1921-22)  REPORT  OF  THE  BOARD  ON  EXCRETA  DISPOSAL, 
PRESENTED  TO  THE  STATE  HEALTH  OFFICERS'  CONFERENCE, 
MAY  17,  1922. 

Doctor  Stiles  submitted  the  following  report : 

From  some  points  of  view  the  Government  fiscal  year  1921-22  has  been  the 
most  exceptional  of  the  past  31  years. 

Changes  in  Government  methods  as  respects  certain  routine  procedures  In 
business  matters,  changes  in  methods  of  accounting.  Insufficient  number  of 
permanent  personnel,  uncertainty  as  to  the  future  on  the  part  both  of  perma- 
nent and  temporary,  statutory  and  lump  sum,  commissioned  and  civil  service 
X)ersonnel.  increase  in  reports  required,  but  without  corresponding  increase  In 
personnel,  orders  to  save  every  dollar  possible  and  in  addition  to  save  10  per 
c?ent  of  allotments,  numerous  circular  letters  of  instructions,  or  inquiry  of  all 
types,  etc.,  have  all  combined  to  render  this  transitional  year  one  of  unusual 
difficulty  in  progressive  work. 

This  is  neither  a  complaint  nor  an  apology,  but  simply  a  statement  of  fact. 

One  might  wonder  how  this  transition  could  seriously  affect  the  work  of  a 
small  unit  like  that  of  the  board  on  excreta  disposal.  Permit  me  to  mention 
two  points  in  particular. 

Never  during  31  years  of  Government  service  have  I  known  any  more  ardent 
desire  and  conscientious  effort  on  the  part  of  a  major  bureau  to  expedite  requisi- 
tions  than  has  obtained  this  past  year  in  the  Surgeon  General's  Office,  and  never 
have  I  experienced  so  many  delays  in  obtaining  supplies.  As  soon  as  the  new 
order  of  affairs  shall  have  passed  from  the  transitional  stage  to  a  settled  routine, 
these  delays  (which  are  at  present  unavoidable)  will  doubtless  decrease  both  as 
to  number  and  as  to  time.  But,  speaking  from  no  small  experience  in  Govern- 
ment life,  I  can  not  escape  the  conclusion  that  in  the  days  of  1891  to  1900  the 
economy  in  a  field  unit  was  greater  than  it  is  to-day,  and  that  this  fact  was  due 
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Urgely  to  tbe  greater  decentralUtatiOB  of  purehmsiDg — a  plan  .which  was  i«n- 
dered  possible  by  the  "  Petit  cash  account  **  system  then  allowed  to  admlnlBtra- 
tors  whose  work  would  be  expedited  thereby. 

The  d^ay  in  oiklelai  work  due  to  the  ftict  that  the  present  authorised  person- 
nel  on  a  p^ftnanont  baais  is  not  sufllcietitly  large  to  meet  the  eicigendes  of  tkt 
aarrloa  was  well  illiiatrated  In  our  board,  for  we  have  lost  our  bacfmiologlit 
twice  wlthla  less  than  10  months  and  have  been  without  a  profesaional  bac- 
teriologist for  a  total  of  about  three  months.  The  bureau  has  done  everything 
humanly  possible  to  help  us  to  meet  the  situation  thus  developed,  but  you  can 
imagine  the  upaet  in  a  bacteriological  research  problem  wheh  one  Inveatlgator 
not  on  a  permanent  atatus  had  to  be  released  because  of  sound  administrative 
leaaoaa  baflore  hia  problem  was  completed,  and  wbtfi  the  bureav,  becavae  af 
limited  peraannel,  aaw  ne  alternative  and  was  compelled  to  take  from  va  bis 
successor-^n  excellent  man-^Juat  after  he  had  worked  himself  into  his  problem. 

Much  has  been  said  in  the  public  press  about  the  expensive  administrative 
methods  in  Government  service.  So  tar  as  the  Public  Health  Service  la  coo< 
cemed,  as  1  look  baek  over  thla  past  year,  with  the  difficulties  that  aroae  In  a 
small  unit,  I  marvel  at  the  faet  that  the  Surgeon  Qenerel,  with  hia  major  mat 
and  ail  of  Ita  many  wlieela*  haa  been  able  to  keep  hia  uiachihe  running  under  the 
circumstances  whi<A  faced  him. 

As  stated  a  moment  ago,  these  remarks  are  a  frank  statement  of  facta  and 
are  not  to  be  Interpreted  either  as  a  complaint  as  to  conditions  or  as  an  apology 
for  the  point  that  I  am  about  to  report  to  you  leas  complete  reeoita  to-day  than 
I  had  promised  myself  a  year  ago. 

A.  GaouND-WATKa  POLLUTION. — ^At  your  last  conference  I  reported  to  you  that 
a  hew  and  egteiMlve  etperhnent  in  ground-water  poQation  was  being  plaimed. 
Through  the  coorteay  of  the  War  DetNiitment,  the  board  obtataed  the  uee  of  a 
very  isolated  portion  of  the  Fort  Caswell  Reservation  near  Southport,  N.  G. 
At  that  place  we  started  certain  studies  looking  to  the  pollution  of  the  ground 
water  with  typhoid  fever,  Haottliit  oea,  and  uranin.  I  had  fully  espeeeed  to 
give  you  the  aommariaed  results  at  this  meeting,  but  all  I  can  do  is  to  lay  be- 
fore you  certain  details. 

We  have  a  mass  of  data  on  the  bacteria  10  the  ground  water,  baaed  upon  a 
study  of  numerous  samples  taken  under  a  rigid  laboratory  technique,  but  tbe 
bacteriologist  who  did  the  work  was  suddenly  transferred  in  an  emergency  to 
other  duty  and  it  will  take  long  and  many  hours  to  work  up  his  notecu  and  a 
portion  of  the  work  must  be  delayed  until  a  satisfactory  successor  is  found. 
There  are,  however,  several  points  in  connection  with  the  study  which  will  he 
of  practical  interest  to  yoi. 

(1)  Bo4on*9  tube  rack, — While  Acting  Assistant  Surgeon  Eaton  was  with 
us  as  bacteriologist,  he  devised  a  very  ingenious  tube  rack  to  reduce  labor  la 
culture  teats  on  the  BaoiHus  coU  group,  especially  for  typhoid,  but  which  is  of 
course  applicable  to  other  tests  also.  I^ie  device  is  aloBg  the  general  line  of 
the  apparatus  described  by  Stinison  and  NeiU  (1918) '  and  used  In  testing  difdn- 
feetants.  W^e  have  found  that  it  is  a  time-saver,  hence  a  money-saver,  and 
if  it  is  new  to  you  I  recommend  that  you  give  it  a  trial.  A  sample  rack  (F^lgs. 
1-2)  is  before  you  for  examination. 

This  rack  Is  made  of  galvanized  iron  and  contains  20  sets  of  6  culture  tubes 
each  (or,  if  one  prefers,  6  sets  of  20  culture  tubes  each),  but  with  a  common 
cotton  i>lug  for  all  120  tubes ;  thus  there  is  a  great  saving  in  the  work  as  com- 
pared  with  plugging  and  unplugging  each  tube  separately.  For  purpose  of 
inoculation,  the  metal  rack  is  placed  at  an  angle  in  a  wooden  or  a  metal  frame ; 
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the  cover  Is  raised  tuid  tmnUtied  but  at  an  angle  which  ahields  the  openings  gf 
the  tubes  from  above.  VVheit  Uie  tabes  are  ihoculafeed*  the  oover  is  prowcd 
right,  tlius  plugging  all  tubes  at  once,  and  the  rack  is  placed  in  the  incubator, 
thus  giving  synchronons  resaits  on  20  samples  for  reaction  with  lactose,  dex- 
trose, maltose,  mannlte,  litmus  milk,  and  saccharose,  and  substituting  two 
movements  (one  for  plugging  and  one  for  unplugging)  in  the  place  of  240  move- 
ments (120  to  plug,  120  to  unplug). 

(2)  Crohur9t*9  pipette  toeUs. — ^The  problem  of  obtaining  tmderground  water 
samples  by  a  surgically  aseptic  technique,  and  at  not  too  great  expense,  has 
at  times  presented  difBculties,  especially  in  view  of  the  great  number  of  tests 
that  are  necessary.  Our  sanitary  engineer,  H.  R.  Grohurst,  has  now  solved 
the  problem  so  far  as  our  work  is  concerned,  for  he  has  devised  two  types  of 
wells  (Figs.  3-4)  which  are  practically'  aufglcally  aseptic  pipettes.  One  of  these 
types  is  so  simple  in  its  installaUon  that  a  few  days  ago,  under  very  favor- 
able  circumstances  as  to  soil,  he,  with  one  helper,  installed  21  of  them  In 
about  one  hour.  The  time  necessary  for  installation  varies,  of  course,  with 
the  nature  of  the  soil  and  the  depth  of  ground  water. 

Smaller  pipette  well:  The  well  itself  (flg.  3)  consists  simply  of  a  one-ei|^th 
Inch  pipe  of  the  desired  length,  with  a  copper  screen  at  the  lower  end  and  an 
elbow  with  screw  plug  at  the  upper  end.  The  hole  in  the  ground  is  made 
by  sinking  a  plunger.  For  this  purpose  we  use  either  a  one-eighth  inch  pipe 
threaded  at  one  end  on  which  a  point  is  screwed,  or  If  the  resistance  of  the 
ground  is  greater  we  use  a  solid  Iron  bar.  This  plunger  is  forced  to  a  desired 
depth,  then  cautiously  withdrawn,  and  the  well  pipe  is  inserted.  The  lumen  of 
the  well  pipe  can  be  chemically  sterilized  in  the  laboratory,  if  desired;  the 
plunger  and  the  outside  of  the  well  pipe  can  be  flame-sterilized  in  the  field 
by  use  of  a  plumber*s  torch;  thus,  the  w^l  can  be  sunken  bacteriologlcally 
Hterlle  from  air  contamination.  If  by  chance  the  screen  becomes  plugged,  an 
automobile  tire  pump  is  attached  at  the  upper  eml  of  the  pipe  and  the  screen 
18  soon  freed  from  obstruction. 

To  draw  the  samples,  Grohurst  has  adapted  an  ordinary  pitcher  pump  in  the 
manner  shown  in  the  diagram.  You  will  notice  that  the  pump  Is  screwed  on  a 
Khort  blind  pipe  «which  serves  to  bold  the  priming  water.  This  pipe  is  tapped 
by  a  one-eighth  inch  short  lateral  pipe,  connected  by  a  rubber  hose  With  one 
of  the  two  glass  rods  extending  through  the  rubber  stopper  of  a  retort.  The 
second  glass  tube  of  the  retort  is  connected  with  a  rubber  hose  to  one  of  the 
two  glass  tubes  perforating  the  rubber  stopper  of  a  sample  bottle,  and  the  sec- 
ond glass  tube  of  this  bottle  carries  at  its  end  a  small  perforated  rubber  stop- 
per. The  latter  is  then  fitted  into  the  elbow  of  the  pipette  well  after  the  screw 
plug  has  been  removed.  It  is  obvious  that  with  proper  precautions  as  to  sterili- 
zation an  absolutely  nonconta  mine  ted  specimen  can  be  taken. 

This  device  is  proving  of  great  value  hi  our  work,  and  It  requires  no  special 
imagination  to  see  that  it  can  prove  very  useful  in  making  ten^^olrary  sample 
wells  for  various  explorers  and  possibly  wells  for  drinking  water  for  some 
camping,  parties.  It  certainly  opens>  up  increased  facilities  in  exploring  ground 
water. 

Larger  pipette  well :  Mr.  Oohurst's  first  important  improvement  on  the 
pitcher  well,  from  a  standpoint  of  sampling  ground  water,  is  shown  in  Figure  4. 

The  wells  consist  of  a  H-inch  pii)e,  with  strainer  point  on  the  end  driven 
into  gvound  water,  similar  to  the  ordinary  driven  well.  CHd  the  top  of  the 
well  pipe  at  the  surface  of  the  ground  there  is  placed  a  U-lnch  check  valve, 
opening  upward,  abave  which  Is  a  length  of  lii-lach  pipe  2  f^t  8  inches  long, 
capped  at  the  top.  This  tnrnm  a  rasHrvoIr  ahote  tto  valve.  The  cap  at  the  top 
of  the  well  is  tapped  and  fttted  with  a  one-eighth-inch  nipple  and  elbow,  into 
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wbl£b  a  plug  is  screwed  for  pioteetlon  between  timea  of  flunpUos.    Jnat  above 
tba  check  valv*  In  the  riser  pipe  Oten  Is  idaced  a  one-elghtb-lmA  bram  stop- 


/>^.4. 


y  'amnicfion 


f^'pipc  S^tony 


cock,  tliroD^  wblch  samplea  are  drawn.     Below  the  valve  there   Is  n  oae 
elgblh-lnth  nipple,  elbow,  and  short  straight  letistb  of  pipe,  the  end  of  wtalcb  k 
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fitted  with  a  valve  to  permit  the  water  to  fall  back  Into  the  well  to  the  water 
table  after  the  sample  has  been  taken.  In  the  straight  length  of  pipe  absorbent 
cotton  is  placed,  through  which  the  air  passes  that  enters  the  well. 

In  operation  the  plug  in  the  oneeighth^inch  elbow  at  the  top  of  the  pipe  is 
placed  in  the  coupling  in  the  one-eighth-inch  fitting  below  the  valve.  The  suc- 
tion of  the  pump  shown  in  Figure  3  is  screwed  into  the  fitting  at  the  top  and 
the  pump  operated  in  the  usual  manner,  which  raises  the  ground  water  into  the 
reservoir  above  the  valve.  The  weight  of  the  water  above  the  valve  closes  the 
valve  and  holds  the  \i*ater  in  the  reservoir.  The  sample  is  taken  from  the 
one-eighth-inch  brass  stopcock.  After  the  sample  is  collected  the  plug  is  re- 
moved from  the  fitting  l>elow  the  valve,  and  this  allows  the  water  in  the  casing 
to  fall  back  to  the  water  table,  and  the  plug  is  then  placed  in  the  fitting  at  the 
top  of  the  pii)e,  after  which  the  well  is  entirely  closed  until  the  next  time  for 
sampling. 

Our  pits  and  wells  are  at  present  arranged  in  6  groups,  and  we  expect  to  add 
12  Additional  groups  in  the  near  future. 

Group  100  is  used  for  a  pure  typhoid  experiment,  to  test  out  especially  the 
viability  of  our  cultures  of  Bacillus  typhosus  in  competition  with  the  subsoil 
and  ground  water  bacteria  in  this  particular  soil.  Unfortunately  our  finances 
do  not  permit  us  to  subsidize  a  typhoid  carrier,  so  that  of  necessity  we  must  at 
present  use  pure  cultures  of  typhoid. 
Group  200  is  used  as  control. 

Group  300  represents  a  combined  B.  coH  plus  B.  tfphosui  experiment. 
Group  400  is  used  for  special  observations  on  the  water-table  changes. 
Group  900  Is  used  for  a  combined  uranln  and  B.  eoU  test,  which  has  recently 
l)een  started.  In  this  experiment  we  expected  to  bury  large  quantities  of 
uranin  and  of  human  feces  directly  into  groundwater,  but  as  a  result  of  the 
reduction  of  the  size  of  the  Army  most  of  the  soldiers  from  whom  we  expected 
to  draw  our  supply  of  excreta  were  sent  away  from  the  fort,  so  that  we  have 
been  forced  to  use  cow  dung  thinned  with  water,  a  substitution  which  in  this 
particular  test  seems  to  be  justified  despite  the  fact  that  it  is  Hobson's  choice. 
Prior  to  dosing,  hundreds  of  examinations  of  the  ground  water  and  of  the 
natural  soil  and  subsoil  had,  according  to  Dr.  Eaton,  failed  completely  to  show 
the  presence  of  B.  coH  in  the  fields  where  we  are  working. 

On  the  fifth  day,  after  the  first  (April  25, 1022)  dosing  of  the  pit  with  diluted 
cow  dung  plus  dissolved  uranin,  a  rain  resulted  in  raising  the  vrater  table  8 
inches,  but  up  to  this  day  (April  25)  the  result  of  the  experiment  was  negative. 
On  the  seventh  day  uranin  was  recovered  from  a  well  12  inches  away  from 
the  trench,  while  20  other  wells,  all  within  4  feet  of -the  infected  trench,  were 
uranin  negative,  and  all  21  wells  were  B.  coli  negative. 

On  the  eighth  day  uranin  was  recovered  from  6  wells  up  to  82  inches  from 
the  fecal  trench ;  B.  coli  seemed  to  lag  somewhat  behind  the  uranin,  but  It  was 
recovered  from  4  of  the  6  uranin  positive  wells  and  up  to  a  distance  of  24 
inches  from  the  trench. 

On  the  ninth  day — namely,  after  eight  days'  work — ^uranin  was  recovered 
In  9  wells  spaced  12  to  48  inches  from  the  trench,  while  21  wells  from  12 
to  48  inches  were  uranin  negative;  1  well,  which  had  been  uranin  positive, 
but  B.coli  negative,  on  the  seventh  and  eight  days,  and  which  is  82  inches  from 
the  trench,  became  B,  ooli  positive  on  the  ninth  day,  thus  showing  a  lag  of 
two  days.  Beginning  with  this  day,  wells  which  had  been  foimd  both  uranin 
and  B.  coli  positive  were  not  as  a  rule  reexamined  for  B.  coH. 

From  the  tenth  to  the  nineteenth  day  (May  13,  1922)  no  additional  well 
became  positive  either  for  uranin  or  for  B.  coli,  although  one  well  (28  inches 
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from  the  pit)  which  bad  shown  posltivo  ior  both  uraain  and  B,  ooU  became 
negative  for  B.  coU  while  it  atiU  oontained  urania. 

Dry  weather  foUowad  front  the  ninth  to  the  twantieth  day ;  progroaBiTe  paUu- 
tioB  oould  not  be  proved,  but  we  awaited  with  intevaat  the  effacta  of  the  next 
rain. 

On  tlie  seventaentii  day  eventa  took  a  sudden  and  unexpected  torn.  TIk^ 
water  aampies  were  entirely  negative  beyond  4  feet  from  the  trench,  but  a 
departure  in  the  routine  diadoaed  a  small  greenish  spot  in  the  capillary  fringe 
above  the  water  table  10  feet  ftom  the  trench ;  a  soil  sample  from  this  iVK>t  waii^ 
wuHlied  in  water  and  this  proved  poaltiva  for  uranln.  Borings  were  imme- 
diately made  at  various  points  and  it  was  found  that  the  nranin  was  praaent 
in  the  capillary  fringe  above  the  water  table  and  outward  away  from  tlie  trench. 
On  thiB  (tlie  aeventaanth )  day  Ave  soil  samples  from  the  ca|)illary  fringa  ware 
uranin  positive ;  three  of  these  were  presumptive  B.  coH  positive  at  7i,  S^  aad  lO- 
feet  and  two  were  presumptive  B.  coU  negative  at  10  and  Hi  feet,  reapectively : 
four  samples  were  both  uranin  and  B.  coH  negative  at  7|,  12^.  13i,  and  15  feet, 
respectively ;  all  of  these  Kamples  wera  taken  in  tlie  downhill  direction  from  thl^ 
pit.    Confirmation  reports  ou  the  B,  ooM  presumptive  are  not  yet  in  my  iianda. 

On  the  eighteenth  day  two  aoil  sampies  1  and  2  feet,  respectively,  on  the 
uphill  side  of  the  polluted  trench  were  negative  both  fbr  uranin  and  for  B.  cM. 

On  the  nineteenth  day  three  soil  samples  from  tlie  capUlaiy  fringe  en  the- 
downhill  side,  and  6,  10,  and  12  feet,  respectively,  away  from  tJie  polluted 
trench  were  uranin  poeitlva,  while  four  samples  from  the  fringe  2,  4,  8,  and  14 
feet,  respectively^  downhill  from  the  trench  were  uranin  negative.  Of  the- 
three  nranin  poattive  samples,  two — namely,  at  0  and  10  ft»t — gave  preauniptive 
positive  test  for  B,  ooii  within  24  hours,  but  the  confirmation  tests  are  not  yet 
completed. 

On  the  twenty-first  day  a  soil  sample  from  the  capillary  fringe  17  feet  awa>' 
from  the  trench  was  uranin  positive,  bat  the  water  layer  below  it  waa  uranin 
negative,  while  a  well  If  feet  from  the  trench  was  uranin  poaitive. 

The  uranin  band  was  approximately  2  inches  thick,  intensely  green  at  aomc- 
points,  scarcely  discernible  at  others,  but  easily  brought  out  prominently  In 
either  of  two  ways,  namely :  Finsti  by  washing  the  sand  in  a  bottle  or  test  tube; 
second,  by  shaking  tlie  sand  in  a  bottle  the  inside  of  which  was  slightly  mois- 
tened with  condensation  water.  The  washing  method  is  the  better.  At  a  time 
when  the  uranin  was  found  in  the  capillary  fringe  12  feet  firoin  the  trench  it 
could  not  be  located  in  any  of  our  wells  more  than  4  feet  from  the  trench ;  U|»- 
to  thia  time  B.  ooli  was  traced  as  far  away  from  the  trench  as  32  inches  in  the 
w^ls,  and  according  to  the  presumptive  24*hour  test  B.  cdi  was  present  in  the 
capillary  fringe  10  feet  away  from  the  trench. 

Possibly  it  Is  known  to  you  that  uranin  appears  in  this  way  ia  the  capillary 
fringe  and  can  be  found  in  the  aoil  even  when  tlie  ground-water  examination 
is  negative^  It  is,  however,  a  new  point  for  us  and  it  opens  up  a  numlier  of 
very  practical  questions.  We  have  had  exi)eriments  in  which  our  uranin  ha^ 
sim|>ly  disaiipeared  from  view  and  has  not  been  found  later;  we  had  one  ex- 
periment in  which  the  uranin  was  lost  ta  view  for  nine  months  and  then  sud- 
denly and  unexpectedly  appeared  in  our  wells.  We  have  beeji  at  a  leas  to 
know  what  had  happened*  but  now  the  thought  suggestK  itself  that  the  uranin 
might  have  entered  the  capillary  layer  above  the  ground  water  and  had  later 
been  washed  down  by  a  rise  la.  the  water  table. 

All  sorts  of  theoretical  queatlons  arise ;  for  instance,  did  this  uranin  actually 
travel  laterally  in  the  capiUaiv  fringe,  or  was  it  left  up  tliere  by  a  dedina  of 
the  groand'water  table  due  to  sudden  evaporation  and  other  factors,  but  not 
showing  in  our  present  water-table  wells?    In  this  latter  event,  why  did  the 
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lurantD  not  show  In  tlie  ]p*ound  water  as  far  away  from  tbe  trench  as  it  did  In 
the  capillary  fringe,  or  why  was  tha  gnsan  band  only  about  2  inehes  In  depth? 

ObTioasly  the  st^alficance  of  these  obserratlons  on  the  presence  of  uraaln 
iu  the  rapUIary  fringe  reiaalna  for  the  moment  sab  Judice  as  applied  to  the 
spread  of  bacteria)  Infection.  We  had  not  considered  the  capillary  fringe  (in 
comparison  with  t)\e  water  table)  as  a  practical  factor  In  the  lateral  4>read 
of  infection,  although  we  had  considered  it  in  connection  with  the  vertical 
spread  down  to  the  water  table.  But  It  seems  clear  that  the  capillary  fringe 
moat  be  studied  In  connection  with  the  problem  of  lateral  spread. 

One  deduction  of  dlstioctly  practical  Importance  la  justified  frem  the  results 
thna  far  obtained,  namely,  the  point  Is  absolutely  beyond  doubt  or  question 
that  It  is  possible  to  obtain  a  negative  uranin  result  in  a  well  hut  a  positive 
uranin  result  in  the  moist  soil  In  the  Immediate  vicinity,  aamiAy,  in  the  capll* 
lary  IHnge,  ataofve  the  water  table,  within  3  inches  of  the  negative  well.  The 
practical  question  now  arises:  Hew  far  can  the  capillary  fringe  carry  uranin 
and  bacterial  infection  from  a  point  of  pollutlcm? 

Again,  our  observations  show  that  because  of  the  irregularity  and  raggedness 
of  the  uranin  movement  (which  resembles  an  Irregular  doud  rather  than  a 
uniform  sheet)  a  given  well  can  be  negative  because  the  uranin  escapes  It, 
but  a  positive  uranin  result  may  he  obtained  on  the  same  day  from  a  well  6 
Inches  farther  remove<1  from  the  point  where  the  uranin  was  inserted. 

We  are  using  the  uranin  at  present  only  as  a  gtiide  to  show  us  where  to  take 
our  water  samples.  It  is  altogether  too  early  for  us  to  generallsie  on  the 
practical  interrelation  l>otween  uranin  and  bacteria.  All  I  am  witting  to  say 
at  present  Is  that  in  the  early  part  of  this  experiment  B.  coK  lagged  some 
beiiind  nranin,  for  instance,  on  the  eighth  day  a  well  32  inches  away  from  our 
pit  showed  B.  coH  while  a  well  48  Inches  away  showed  uranin  but  not  B.  ooli; 
and  that  indications  are  not  entirely  lacking  that  both  Infections  had  traveled 
diagonally  rather  than  at  right  angles,  therefore  that  the  actual  distance  may 
have  been  greater  than  82  and  48  Inches,  respectively.  Purther,  a  well  which 
was  uranin  positive  on  the  seventh  day  did  not  show  B,  ooH  until  the  eighth 
day;  and  a  well  which  whb  urnnln  positive  on  the  eighth  day  did  not  show 
B.  voli  until  the  ninth  day ;  on  the  other  hand,  three  wells  which  showed  uranin 
positive  on  the  eighth  day  confirmed  as  B.  coli  positive  for  the  same  day. 

Group  600  is  a  repetition  of  the  experiment  of  Group  600,  but  at  date  of 
writing  we  have  had  no  rain  since  the  dosing,  and  there  is  nothing  at  present 
to  report,  for  all  examinations  have  been  negative. 

It  Is  becoming  more  and  more  obvious  to  us  that  our  study  demands  a  more 
Intimate  knowledge  of  the  ground  water  with  its  many  complicating  factors. 
and  on  this  account  we  have  recently  obtained  the  cooperation  of  the  Ground 
Water  Division  of  the  United  States  Geological  Survey  in  a  study  of  our 
problems. 

This  subject  of  the  water  table  appears  to  have  been  more  or  less  prominent 
in  the  subconsciousness  of  the  men  who  have  been  writing  regulations  for  the 
construction  and  location  of  privies,  but  it  seems  dear  that  we  know  altogether 
too  little  about  this  factor  in  its  influence  on  sanitation,  while  proof  Is  present 
that  even  when  there  is  a  flow  of  ground  water  in  a  given  direction  negative 
results  at  a  given  spot  are  not  a  deflnlte  proof  of  negative  conditions  one  or 
more  feet  away. 

Despite  the  natural  feeling  of  hopelessness  which  arises  when  we  consider 
the  theoretical  possibilities  as  to  the  influences  of  ground  water  on  the  prob- 
lems of  excreta  disposal,  it  would  be  well  to  recall  that  the  rural  districts  of 
the  country  at  large  have  unconsciously  been  making  a  nation-wide  human 
experiment  along  this  line  and   that  typhoid  has  been  showing  a  decrease 
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instead  of  au  increase.  Further,  in  view  of  the  increased  knowledge  of  the 
past  15  years  in  respect  to  human  "carriers"  of  typhoid,  the  thong^t  Ue» 
near  that  our  remaining  and  unaccounted  for  t7ph<M  index  can  not  po»fl>ly 
be  attributed  wholly,  and  perhaps  not  even  in  major  part,  to  ground-water 
pollution.  Despite  this  tiiought,  however,  it  would  be  unwise  to  forget  tliat 
we  must  prepare  even  for  explosive  outbreaks  and  the  exceptions  as  w^  as 
for  the  rule. 

B.  ViARiLiTT  ov  PBOTOZOAN  CYSTS  AND  OF  woBM  BOOS. — ^From  January  29  to 
March  5,  1920,  we  buried  at  Wilmington,  N.  0.,  under  different  condltioiia» 
especially  in  17  sawdust  pits,  large  quantities  of  human  excreta  containing 
Kpores  of  Protozoa  (notably  Endamoeha  and  (Hardia)  and  eggs  of  parasitic 
worms,  especially  two  kinds  of  tliin-shelled  eggs  (hookworms  and  HymenolepU 
nana)  and  two  kinds  of  thick-sheUed  eggs  (ABcaris  and  TriohurU). 

The  examinations  made  in  May  1922,  failed  to  show  any  recognizable  spores 
either  of  Endamoeba  or  of  Oiardia,  or  any  recognisable  eggs  or  larvae  of  hocdc 
worms  (Necator).  But  recognisable  eggs  of  Hymenolepis^  A8oari»^  and 
TrichurU  are  still  present  Preference  was  shown  to  the  smear  method  over 
the  flotation  technique,  despite  the  fact  that  the  latter  is  much  less  tedious. 
Not  a  single  live  egg  of  any  of  these  three  species  of  worms  has  been  found, 
but  patient  and  tedious  search  has  revealed  dead  ova  as  follows  AsoarU, 
^,231 ;  TriohurU,  40;  and  Hymenolepis,  5.  In  nearly  all  instances  the  d^enera- 
tion  of  the  protoplasm  was  extreme;  in  only  one  instance  (an  Awaris  egg) 
was  it  only  slight. 

Accordingly,  present  evidence  is  to  the  effect  tliat  under  the  climatic  condi- 
tions that  have  obtained  at  Wilmington  during  the  past  two  to  two  and  one- 
fourth  years,  all  traces  of  the  spores  of  Endamoeba  and  Oiardia,  and  of  the 
eggs  and  larvae  of  Necator  have  disappeared  from  the  human  excreta  burled 
in  17  sawdust  pits;  further,  that  the  eggs  of  AscarU,  of  Trichuria,  and  of 
Hymenolepia  nana  have  died.  The  thought  naturally  occurs  to  all  of  you  that 
tbe  fermentation  in  the  excreta  has  been  one  of  the  chief  factors,  if  not  the 
chief  factor,  Involved  in  this  destruction  of  infectious  material. 

Bacteriological  tests  made  of  17  samples  of  the  buried  excreta  showed  that 
B.  coli  was  still  alive. 

PxTBLicATiON. — It  has  becu  the  policy  of  the  board  to  refrain  from  issuliig 
bulletins,  but  there  are  some  phases  of  the  work  in  respect  to  which  we  have 
data  that,  it  is  felt,  will  be  of  use  to  you  as  matters  of  reference.  Accordingly, 
the  chairman  is  at  present  editing  a  bulletin  which  will  be  submitted  to  tbe 
bureau  for  publication.  This  will  not  contain  final  deductions  in  respect  to  all 
phases  of  the  subject  of  excreti  disposal,  but  will  give  you  in  available  fons 
certain  data  that  have  been  of  practical  value  to  us  and  which  we  hope  will 
he  of  use  to  you. 

In  summary,  due  to  circumstances  beyond  our  control,  my  report 
to  you  this  year  is  less  complete  than  I  had  hoped,  but  it  is  possible  to 
present  to  you  the  following : 

(1)  Doctor  Eaton  has  been  using  a  tube  rack  which  reduces  tremendously 
the  routine  labor  in  laboratory  tests  on  the  BaciUus  coli  group,  especially  B. 
typhosus.    This  should  result  in  a  distinct  economy  In  laboratories. 

(2)  Mr.  Orohurst  has  developed  two  pipette  wells  which  have  revolutionised 
our  method  of  taking  water  samples.  The  smaller  pipette  well.  In  particular, 
is  destined  to  be  of  extensive  use  in  a  study  of  ground  water,  not  only  by  us  but 
also  by  others.  It  also  comes  into  consideration  as  part  of  the  equipment  of 
exploring  parties  which  may  wish  to  safeguard  their  water  supply  and  who  are 
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traveling  in  a  region  where  the  water  table  is  within  rea<di  of  the  air  lift, 
namely,  not  more  than  80  feet^  It  is  Inexpensive  and  practical. 

(3)  In  a  combined  nranin  and  Bacillus  coU  experiment  the  extension  of  B, 
eoii  may  lag  behind  that  of  the  nranin,  at  least  in  some  cases. 

(4)  Although  a  well  shows  a  negative  nranin  result,  the  capillary  fringe  above 
the  water  table  in  the  imoMdiate  vicinity,  even  within  a  few  feet,  may  diow  A 
uranin  positive  result  It  would  therefore  appear  that  in  using  the  nranin  test 
we  must  be  prepared  to  modify  the  present  generally  used  technique  and  take 
soil  samples  from  the  moist  capillary  fringe  as  well  as  water  samples  from  the 
well,  especially  in  case  the  latter  is  uranin  negative. 

(5)  A  given  well  may  be  uranin  negative,  but  another  well  located  a  few 
inches  away  may  be  uranin  positive.  As  tentative  explanation  of  this  fact  we 
advance  the  point  that  uranin  does  not  necessarily  extend  in  a  regular  sheet,  as 
one  might  suppose  it  would,  but  with  a  very  irregular  margin  such  as  is  seen 
in  a  cloud. 

(6)  Thus  far  we  have  assumed  that  the  capillary  fringe  comes  Into  considera- 
tion in  the  possible  diffusion  of  infection  vertically  downward,  but  we  have  not 
been  seriously  Impressed  with  it  as  a  theoretical  factor  in  lateral  difFuslon. 
Present  indications  are  that  the  latter  attitude  may  perhaps  not  be  well  founded, 
an4  at  least  that  this  point  calls  for  study.  Further,  the  theoretical  thought 
presses  itself  forward  whether  or  not  the  capillary  fringe  may  not  eventually 
prove  to  have  a  tendency  to  draw  infection  upward,  thus  presenting  a  tendency 
gradually  to  eliminate  infection  from  the  ground  water. 

(7)  Sawdust  pits  in  whidi  was  buried  human  feces  containbig  protoeoan 
cysts  (Endamoeba  and  Oiardia)  and  eggs  of  intestinal  parasites  (hookworms, 
Asoarif,  Trichutia,  and  Hymenolepis  nana)  appear  to  have  lost  after  two  and 
one-fourth  years  all  evidence  of  infection  with  EndamoelHij  Oiardia,  and 
Necator,  and  all  viable  infection  with  Aacaris,  Trichuris,  and  Hymenolepis  nana; 
but  samples  from  17  pits  all  showed  presumptive  Bacillus  e&H  the  day  I  left  the 
South. 

(8)  Mr.  Grohurst  has  summarized  the  privy  construction  data,  according  to 
the  regulations  and  ofQcial  advice,  as  far  as  obtained,  from  the  various  adminis- 
trative units  of  the  United  States,  the  Philippines,  and  Canada,  and  has  pre- 
pared the  engineering  suggestions  he  feels  Justified  In  offering  to  you. 

(9)  The  chairman  is  now  editing  a  bulletin  for  presentation  for  publication. 
The  manuscript  contains  data  on  construction,  viability,  disinfection,  law,  and 
economics,  which  we  hope  will  be  of  practical  use  to  you. 

(10)  Finally,  we  are  looking  forward  with  prayerful  hope  to  the  day  when 
the  new  order  of  affairs  in  Government  will  have  become  sufficiently  routined 
to  permit  work  to  proceed  in  a  less  interrupted  way  and  when  the  Surgeon 
General  will  have  a  sufficient  personnel  on  a  permanent  basis  to  render  it 
bmnanly  possible  for  him  to  keep  men  on  their  details  sufficiently  long  to  per- 
mit them  to  complete  a  Job  and  to  write  up  their  notes.  As  respects  finances, 
1  have  the  honor  to  report  that  we  have  done  our  best  to  cooperate  in  every 
way  with  the  present  desire  and  demand  to  reduce  Government  expenses;  we 
have  succeeded  in  saving  money,  but  this  does  not  mean  that  the  money  saved 
represents  an  equivalent  economy. 

Doctor  CxjMMiNO.  I  think  I  noticed  the  chief  of  the  ground- water 
section  of  the  Geological  Survey  here  a  short  time  ago,  and  we  would 
be  glad  to  have  him  discuss  Doctor  Stiles's  paper. 

Mr.  Meinzbr.  I  have  been  greatly  interested  in  listening  to  Pro- 
fessor Stiles's  discussion,  but  am  not  prepared  to  say  much. 
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Some  years  ago  the  water-resources  branch  of  the  Geological  Sur- 
vey was  actively  engaged  on  sanitary  problems  relating  to  water 
supplies,  especially  to  the  pollution  of  water  by  industrial  waste, 
but  since  the  Public  Health  Service  took  up  that  kind  of  work  we 
have  dosie  little  on  the  sanitary  side  of  water  supplies.  We  have 
investigated  chiefly  the  occurrence,  quantity,  and  mineral  quality  of 
the  natural  waters  and  their  recovery  and  utilization. 

Several  weeks  ago  Professor  Stiles  came  to  the  Geological  Survey 
and  explained  what  he  was  doing,  and  that  was  the  first  I  had  heard, 
so  far  as  I  remember,  about  this  experiment.  I  at  once  became  inter- 
ested, because  it  has  for  a  long  time  been  felt  that  very  little  is 
actually  known  about  how  far  bfltcteria  will  be  carried  in  ground 
water.  I  went  to  Fort  Caswell  with. Professor  StQes  and  spent  sev- 
eral days  on  the  geologic  and  hydrologic  problems  of  the  experi- 
ments in  progreas  there.  Since  then  Miss  Dowell,  one  of  the  survey 
geologists,  has  been  assigned  to  Fort  Caswell  for  a  month  to  help 
along  the  lines  of  hydrology.  This  action  was  taken  because  it  wte 
felt  that  if  the  results  of  this  experiment  are  to  have  general  appli- 
cation, it  must  be  closely  correlated  with  the  geology  and  hydrology. 
I  have  great  faith  in  the  value  of  cooperation  in  scientific  rcaeardi. 
In  nearly  all  of  our  ground-water  work  we  cooperate  with  some 
Federal  or  State  organization.  I  hope  that  this  informal  and  very 
pleasant  cooperation  with  the  Public  Health  Service  will  be  pro- 
ductive of  some  good. 

The  difficulty  about  the  whole  matter  is  that  we  are  dealing  with 
siich  exceedingly  complicated  conditions.  If  there  were  just  one 
uniform  set  of  conditions  careful  tests  could  he  made  and  the  prob- 
lem  could  be  definitely  solved.  But  the  rock  formations  are  exceed- 
ingly complex  and  variable  in  texture  and  structure — even  more  so 
than  appears  to  the  eye.  The  sand  at  Fort  Caswell,  where  these 
experiments  have  been  going  on,  presents  about  as  uniform  condi- 
tions as  will  be  found  anywhere.  Yet  when  the  water  percolates 
through  this  sand.it  moves,  as  Professor  Stiles  has  said,  like  an 
amoeba,  not  because  it  has  life  but  because  it  is  much  less  uniform 
in  texture  and  permeability  than  one  would  casually  suppose.  Not 
only  the  texture  and  structure  but  also  the  hydrologic  conditions  are 
complicated.  The  position  and  slope  of  the  water  table,  and  the 
intake,  movement,  and  discbarge  of  ground  water  are  all  of  essential 
importance  in  this  problem,  but  they  differ  from  place  to  place 
and  may  change  radically  with  the  seasons  or  even  with  a  single 
rainstorm.  Hence,  the  results  of  a  bacteriological  experiment  with- 
out precise  observations  on  the  geologic  and  h^'^drologic  conditions 
can  not  be  applicable  in  other  areas. 

The  conditions  at  Fort  Caswell  are  almost  the  worst  conceivable 
for  the  movement  of  bacteria.    The  water-bearing  material  is   a 
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uniform  sand,  without  any  joints  or  fissures  such  as  are  common  in 
the  harder  rock&  The  water  and  anything  that  it  carries  has  got  to 
go  through  the  comparatively  small  pores  of  the  sand.  There  is, 
of  course,  plenty  of  sand  that  is  finer  than  that  at  Fort  Caswell,  but 
if  it  is  much  finer  you  can  not  make  a  successful  well  in  it.  Hence, 
whatever  results  are  obtained  at  Fort  Caswell  will  be  not  average 
but  nearly  minimum  results.  If  it  is  found  that  bacteria  will  be 
carried  a  certain  distance  under  these  conditions,  we  will,  in  gen* 
eral,  have  to  apply  a  very  large  factor  of  safety. 

This  [indicating]  is  quite  as  much  a  surprise  to  me  as  to  Professor 
Stiles.  This  band  of  green  is  several  inches  above  the  water  table 
and  above  wliere  the  water  table  has  been  at  any  time  since  the  ex- 
periment was  started.  It  is  puzzling  to  explain  how  the  uranin  has 
got  past  the  test  wells  without  being  detected,  and  is  found  in  the 
capillary  fringe  beyond  the  wells.  The  uranin  has  traveled  in  the 
direction  that  the  water  table  slopes,  and  hence  in  the  direction  the 
ground  water  is  moving.  You  will  notice  that  no  uranin  has  been 
found  either  in  the  ground  water  or  in  the  capillary  fringe  on  the 
upgrade  side  of  the  pit  into  which  it  was  placed.  It  has  traveled 
only  in  the  direction  that  the  ground  water  has  been  moving. 

In  this  locality  the  water  table  is  only  3  feet  below  the  surface. 
Consequently,  the  water  rising  by  capillarity  will  evaporate,  and 
as  it  evaporates  new  water  will  be  drawn  up  by  capillarity  to  take  its 
place,  as  kerosene  is  drawn  up  in  a  lighted  lamp.  Hence  there  is 
a  constant  upward  movement  of  water  through  the  capillary  fringe. 
If  you  go  to  a  place  where  the  depth  to  the  water  table  is  25  feet, 
the  water  will  rise  only  a  few  feet  by  capillarity,  according  to  the 
texture  of  the  material,  and  will  be  a  long  ways  from  getting  up 
to  the  surface  where  it  could  be  evaporated.  Consequently,  the  water 
in  the  capillary  fringe  above  the  water  table  will  remain  stagnant. 
It  is  quite  likely  that  the  green  bands  of  uranin  in  the  capillary 
fringe  are  due  to  the  upward  movement  of  the  ground  water  and 
that  where  the  depth  to  the  water  table  is  so  great  that  there  is 
no  ground  water  discharged  into  the  atmosphere  the  conditions  are 
diflferent.    That  question  can  be  very  easily  put  to  the  test. 

The  work  that  has  been  done  by  this  board  has,  in  my  judgment, 
been  exceedingly  thorough  and  painstaking.  No  effort  has  been 
spared  to  make  the  results  decisive  and  conclusive.  Yet  it  seems 
that  it  will  be  necessary  to  make  still  more  specific  observations  in 
order  to  corral  the  uranin  and  the  bacteria  eflFectively.  As  Pro- 
fessor Stiles  i)ointed  out,  some  of  these  wells  were  put  down  just 
to  the  water  table  and  some  to  a  level  1  foot  below,  some  to  a  level 
2  feet  below,  etc.  They  were  put  in  almost  every  possible  position, 
to  intercept  the  ground-water  drainage.     A  very  serious  attempt 
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was  made  to  catch  the  uranin  if  any  went  by.  Nevertheless,  it  got 
past  those  wells  undetected  and  was  later  found  in  the  capillary 
fringe  farther  on. 

It  seems  to  me  that  this  experiment  is  very  significant.  It  relates 
to  a  problem  of  great  practical  importance  on  which  we  have  hitherto 
had  very  little  satisfactory  data.  I  admire  and  applaud  the  thor- 
oughness and  persistence  with  which  the  work  is  being  done.  I 
sincerely  hope  that  the  investigation  can  be  carried  on  another  year, 
or  a  few  more  years,  if  necessary,  until  the  experiment  is  really 
completed  and  this  difficult  but  intensely  practical  problem  is  as 
definitely  solved  as  is  possible. 

Doctor  Gumming.  I  am  sure  that  we  all  appreciate  the  discussion 
of  this  paper.  I  will  tell  you,  as  a  matter  of  interest,  that  Doctor 
Stiles  mentioned  the  amoeba  in  connection  with  dysentery.  Some 
alarming  reports  came  out  18  months  ago  about  troops  having 
brought  an  enormous  amount  of  dysentery  back.  It  came  from  an 
authoritative  source;  but,  under  Doctor  Stiles,  we  have  had  thou- 
sands of  specimens  sent  in  and,  fortunately,  we  can  report  negative 
results  so  far  as  we  can  find  out.  Doctor  Stiles  will  make  a  final 
report  on  it  before  long. 

Is  there  any  discussion  of  this  paper? 

Doctor  Pierce.  I  would  like  to  suggest  that  you  extend  the  cour- 
tesy of  the  floor  to  Mrs.  William  Tilton  for  five  minutes.  She  has 
some  information  in  regard  to  the  value  of  comparative  data,  and 
I  am  sure  that  it  will  be  very  interesting. 

Doctor  Gumming.  I  am  sure  we  will  be  glad  to  hear  from  Mrs. 
Tilton. 

VALUE  OF  COMPARATIVE  DATA. 

Mrs.  Tilton.  According  to  records  taken  from  37  life  insurance 
companies,  the  country  was  never  so  well  as  in  1921,  and  I  believe 
seldom  so  good.  We  have  made  a  survey  of  Massachusetts  compar- 
ing the  last  two  economic  depressions,  1915  and  1921.  The  latter 
depression  has  been  much  worse  in  Massachusetts,  and  yet,  even  so, 
the  decreases  in  1921  over  1915  are  marvelous. 


Total  arrests 15 

Arrests  for  drunkenness 43 

Penal  population 51 

Indoor  relief 57 

Cases  of  nonsupport 18 

Deaths  from  cirrhosis  of  liver. _  47 


Deaths  from  Bright* s  disease —  9 

Deaths  from  pneumonia 51 

Deaths  from  tuberculosis 2S 

Suicides d 

Deaths  from  alcoholism 47 


I  wish  we  might  get  data  like  this  sent  to  us  from  all  the  State 
boards  of  health  of  the  country,  with  reasons  why  we  have  these  de- 
creases, as  far  as  they  can  be  gauged.    We  all  want  to  help  the  health 
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work  of  the  country,  and  we  can  do  it  morei  intelligently  if  we  con- 
stantly study  what  is  happening  through  getting  in  reports  and 
through  trying  to  draw  conclusions  from  the  reports  of  just  what 
is  helping.  We  will  send  you  a  questionnaire,  and  I  hope  you  will 
fill  it  out,  and  then  we  can  publish  it  and  send  it  through  the  women's 
organizations  of  the  country  that  they  may  see  what  work  is  telling 
and  be  more  eager  to  keep  at  the  work  and  more  intelligent  as  to  what 
work  to  stress. 
Doctor  CuMMiNG.  Doctor  Creel  will  report  on  anthrax. 

ANTHRAX. 

Doctor  Creel.  Mr.  Chairman,  ladies,  and  gentlemen,  presumably 
ever  since  there  has  been  anthrax  infection  among  animals  there 
have  been  associated  with  it  human  cases,  more  especially  in  certain 
groups  brought  in  contact  with  these  animals — drovers,  stablemen, 
butchers,  abattoir  workers,  and,  in  England,  wool  sorters.  Formerly 
these  cases  had  been  regarded  as  clinical  curiosities  for  the  bac- 
teriologist or  the  clinician  to  write  about,  but  more  recently  the 
occurrence  of  human  anthrax  has  become  of  human  health  interest 
and  concern. 

In  1916  the  commissioner  of  health  of  the  State  of  Massachusetts 
reported  a  series  of  some  20  or  25  cases  of  anthrax  attributable  to 
infection  in  a  consignment  of  dry  hides  originating  in  Hankow, 
China.    When  you  refer  to  Hankow  or  Hongkong  or  Canton  you 
include  several  hundred  square  miles  of  China,  because  hides  are 
merely  assembled  at  those  maritime  ports.    Previous  to  that  time  the 
Public  Health  Service  did  not  give  any  administrative  attention 
to  the  prevention  of  the  introduction  of  anthrax,  feeling  that  it  was 
a  subject  adequately  covered  by  regulations  formulated  in  the  Bureau 
of  Animal  Industry,  Department  of  Agriculture,  and  issued  as  joint 
regulations  by  the  Secretary  of  State  and  the  Secretary  of  the 
Treasury.    When  these  cases  were  reported,  it  became  apparent  that 
there  was  some  defect  in  precautionary  measures,  either  funda- 
mental as  to  the  technical  regulations  or  some  defect  in  their  enforce- 
ment.   A  conference  was  held  with  the  Bureau  of  Animal  Industry, 
and  it  developed  that  the  regulations  contemplated  that  all  hides 
from  foreign  ports  should  be  covered  by  a  certificate  either  to  the 
eflfect  that  they  had  been  disinfected  or  otherwise  had  come  from  a 
territory  in  which   anthrax  was  not  prevalent.     There  was  one 
technical  defect  in  the  regulations,  and  that  was  the  provision  for 
disinfection  for  30  minutes,  one  to  one-thousandth  bichloride  solu- 
tion, which  was  inefficient,  and  in  addition  to  that  it  was  the  general 
practice  that  instead  of  immersing  the  hides  they  were  sprinkled. 
The  referred  to  consignment  of  hides  from  Hankow  was  accom- 
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panied  by  a  certificate  of  disinfection.  Even  before  that  time  the 
Bureau  of  Animal  Industry  had  considered  the  revision  of  the 
regulation. 

The  Bureau  of  Animal  Industrr  formulated  and  issued  on  Jan- 
uary  1,  1917,  new  regulations,  which  appeared  to  be  technically 
sufficient.  I  have  a  memorandum  from  the  Chief  of  the  Bureau 
of  Animal  Industry  giving  in  detail  the  exact  procedure  as  to  the 
treatment  of  hides  and  measures  for  the  prevention  of  the  introduc- 
tion of  anthrax,  so  far  as  hides  are  concerned.  I  will  read  this 
memorandum  and  give  you  a  better  idea  of  what  is  being  done. 

(Doctor  Creel  thereupon  read  the  memorandum  referred  to,) 

That  is  the  statement  of  Doctor  Mohler,  Chief  of  the  Bureau  of 
Animal  Industry.  There  is  no  question  about  the  necessity  for  the 
enforcement  of  appropriate  precautionary  measures.  It  is  a  ques- 
tion of  where  they  should  be  applied.  The  foreign  port  of  em- 
barkation is  where  it  should  be  done,  but  it  will  be  frankly  admitted 
that,  so  far  as  the  Public  Health  Service  is  concerned,  we  would  not 
be  able  to  station  at  all  the  ports  in  the  world  inspectors  to  see  that 
the  work  is  done  properly. 

It  is  contended  by  tanners  that  imless  the  tannery  process  imme- 
diately follows  the  disinfection  the  leather  quality  is  injured  or  de- 
stroyed; and  this  is  agreed  to  by  experts  of  the  Bureau  of  Animal 
Industry.  It  means  that  if  we  attempt  to  enforce  this  disinfection 
at  foreign  ports  30  per  cent  of  our  leather  supply  would  be  diverted 
to  other  markets,  and  this  would  seriously  disarrange  the  leather 
industry  of  the  United  States. 

So  far  as  the  disinfection  at  the  port  of  arrival  is  concerned  (at 
the  quarantine  station),  the  same  objection  would  apply  as  to  injury 
to  the  hide,  and  the  protection  to  persons  in  the  United  States  would 
not  be  materially  greater  than  if  the  disinfection  were  done  at  the 
tannery.  The  hides  would  be  taken  from  the  ship  to  the  quarantine 
station  and  the  handlers  would  be  exposed.  It  seems  that  after 
thorough  investigation  the  only  practical  solution  is  in  disinfection 
of  hides  at  the  tannery,  and  the  State  authorities  should  cooperate 
in  seeing  that  efficient  disinfection  be  performed  at  the  various  tan- 
neries. That  applies  to  the  anthrax  situation  as  far  as  hides  are 
involved. 

There  have  been  a  large  number  of  cases  of  anthrax  due  to  in- 
fected shaving  brushes.    I  have  no  figures  as  to  the  exact  number. 

I  might  also  say,  reverting  to  anthrax  from  hides,  that  a  consid- 
erable percentage  of  cases  reported  during  1915,  1916,  and  1917  were 
due  to  domestic  infection.  In  1915,  out  of  40  cases,  practically  none 
of  them  was  attributed  to  imported  infection,  and  of  the  60  in  1916 
only  25  in  Massachusetts  were  due  to  imported  infection.  That  is 
an  additional  reason  why  there  should  be  disinfection  at  the  tannerv. 


ANTHBAX.  27 

The  sharing'  brush  is  an  entirely  different  proposition,  and  when  it 
became  apparent  that  there  were  a  number  of  cases  occurring  from 
the  use  of  infected  bmshes  imported  from  the  Orient  the  foreign 
quarantine  regulations  were  amended  and  ako  the  interstate  quar- 
antine regulations. 

The  United  States  quarantine  regulations  were  amended  as 
follows : 

Foreign  quarantine  regulations, 

(120)  Shaving  brushes  or  hither  brushes  vlestined  for  shipment  Into  the 
Fnited  States  shall  be  macfe  only  front  half  or  hrtsfles,  known  to  be  five  from 
nnthrax  spores. 

<127)  Unlesw  knowo  to  toe  free  ttom  anttorax  spores  auch  bair  or  bristleB, 
before  toeing  macle  into  abaving  or  bitber  briuOiefs  ^baU  be  disinfected  by  one 
of  tbe  following  methods:  («)  By  t>olling  for  not  less  than  3  hours;  {b)  by 
exposure  to  steam  under  not  lea#<  than  15  pounds  gauge  for  not  less  than  30 
minutes  with  a  preliminary  vacuum  of  at  least  10  inches;  (c)  by  exposure  to 
streaming  steatn  fbr  not  less  tbnn  6  bours. 

(128)  Consigiteients  of  i^liavlDg  braslias  of  toieign  manufacture  shall  be 
accompanied  by  a  conavlar  oertiftcate  containing  a  statement  as  to  tbe  preva- 
lence or  nonprevalence  of  aiitbi*ax  in  tbe  territory  from  wbich  tbe  brushes 
emanate  and  also  to  tbe  effect  that  the  materials  entering  into  the  manufacture 
of  the  brushes  have  or  have  not  comi)lied  with  the  requirements  of  these 
regulations. 

Itttergfate  qHfiranHne  reffnltttions, 

(14)  No  ijerson,  firm,  or  corporation  shall  offer  for  shipment  in  interstate 
traffic,  and  no  common  carrier  shall  accept  for  shipment  or  transport  in  inter- 
state traffic,  any  shaving  bnisb  or  lather  brtwh  unless  manufactured  in  accord- 
ance wltb  tbe  foUowing  regulatioiis : 

(a)  Shaving  brushes  or  lather  brushes  shall  be  made  only  from  bair  or 
bristles  known  to  be  free  from  anthrax  spores. 

(&)  Unless  hair  or  bristles  are  known  to  be  fi*ee  from  anthrax  spores  before 
s«nch  bristles  are  made  up  into  shaving  or  lather  orusbes,  their  disinfection 
shall  be  accomplished  by  one  of  tbe  following  methods;  (a)  By  boiling  tbe  hair 
or  bristleH  for  not  less  than  3  hours;  (b)  by  exposing  tbe  bair  or  bristles  to 
steam  under  not  less  than  15  pcmnds  gauge  pressure  for  no  lesa  than  30  minutes 
witb  preliminary  vacuum  of  not  less  than  10  inches  before  turning  on  the 
stetini;  (c)  by  eximsure  to  sti-eauiing  steam  for  not  lesa  than  6  h<mrs. 

(c)  All  shaving  or  lather  brushes  shall  be  i)ennanently  marke<l  with  the 
name  of  tbe  manufacturer  or  witb  a  registered  trade-mark  in  order  to  insure 
identification  of  the  manufacturer  and  enforcement  of  these  regulations. 

It  will  be  noted  that  so  far  as  raw  material  in  shaving  brushes  is 
concerned  there  is  no  restriction ;  the  restriction  applies  only  to  fabri- 
cated articles.  That  provision  was  adopted  because  it  was  felt 
there  was  jrreater  security  in  having  the  disinfection  done  in  the 
factories  in  the  United  States  than  in  foreign  countries. 

I  might  add  that  more  recently  there  has  been  introduced  a  bill 
in  Congress  to  prohibit  the  manufacture  of  shaving  brudies  from 
horsehair.  It  seems  to  be  the  consensus  of  opinion  that  practically 
all  of  these  cases  attributed  to  shaving  brushes  have  been  due  to 
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brushes  made  from  horsehair,  and  if  this  l6gisla4;ion  goes  through 
it  should  remove  the  menace  of  the  shaving  brush;  otherwise  the 
only  other  practical  way  of  preventing  ahaving-brush  anthrax  is  to 
maintain  thorough  supervision  of  all  the  factories  manufacturing 
shaving  or  lather  brushes. 

Doctor  CuMHiNG.  I  want*to  state  that  this  subject  was  taken  up 
at  the  request  of  the  State  health  office  of  Pennsylvania.  Is  there 
any  discussdont 

Doctor  Dai/ton.  We  have  a  brush-manufacturing  establishment, 
and  when  word  came  out  to  examine  all  these  establishments  for 
anthrax  we  sampled  everything  they  had.  We  found  they  were 
receiving  bristles  and  hairs  from  all  over  the  world,  and  they  were 
taking  the  added  precaution  of  sterilizing  all  material  before  it 
was  worked  up.  We  sampled  everything  they  had,  and  got  no  posi- 
tive result,  but  we  did  discover  this:  In  examining  the  sterilizing 
apparatus  which  they  were  using  they  were  apparently  not  getting 
the  results  which  they  desired  in  the  center  of  it  when  large  quan- 
tities were  used.  We  called  attention  to  the  fact  that  their  steriliz- 
ing apparatus  was  not  working  satisfactorily,  and  they  proceeded  to 
fix  that,  so  that  when  we  went  over  it  later  on  we  found  that  they 
were  getting  results.  The  point  I  want  to  bring  out  is  simply  this: 
That  because  a  particular  manufacturer  guarantees  a  sterilizing 
apparatus  it  is  not  fool  proof,  and  it  should  be  followed  up  in  regard 
to  this  particular  subject  of  imthrax. 

Doctor  CxTMMiNG.  Is  there  any  further  discussion?  Is  there  discus- 
sion of  the  amendments  to  interstate  regulations? 

Doctor  McLauohijk.  I  would  like  to  say  that  we  are  getting  along 
so  nicely  that  we  had  better  leave  them  alone.  We  had  a  lot  of 
suggestions  that  should  have  been  sent  to  the  committee.  There  are 
three  or  four  very  good  ones,  but  we  had  better  not  do  anything  at 
this  meeting,  in  view  of  this  fact,  that  the  18  States  have  put  the 
sanitary  code  into  eflFect,  and  I  suggest  that  we  leave  them  alone  for 
another  year. 

Doctor  Gumming.  Doctor  Williams,  of  Virginia,  wishes  to  make  a 
statement. 

Doctor  WiLUAMS.  We  thought  it  would  be  of  interest  to  the  health 
officers  to  have  the  discussion  in  regard  to  rural  health  work  take 
place  where  they  have  an  organized  health  department.  In  Arling- 
ton County  there  is  an  organized  health  department.  It  was  started 
a  number  of  years  ago  in  cooperation  with  the  International  Health 
Board,  in  which  the  International  Health  Board  and  the  State  paid 
half  of  the  expenses,  the  county  paying  the  other  half.  That  lasted 
for  about  a  year  and  a  half,  and  then  the  coiuity  undertook  to  pay 
the  bulk  of  the  sum,  and  the  United  States  Public  Health  Service 
helped  us. 
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We  have  got  in  charge  of  that  unit  a  man  trained  in  the  United 
States  Public  Health  Service,  Doctor  Cox,  who- had  charge  of  their 
work  during  the  war. 

As  we  know,  the  development  in  health  work  is  largely  due  to 
length  and  breadth  of  one  man,  so  the  development  of  this  work  over 
there  is  chiefly  due  to  the  splendid  work  and  influence  of  that  health 
officer  whom  we  were  able  to  get  from  the  Public  Health  Service. 
The  continuance  of  this  work  and  its  development  in  recent  years 
has  been  largely  due  to  the  influence  and  cooperation  which .  some- 
times we  have  been  able  to  get  from  the  Public  Health  Service,  or 
through  Doctor  Lumsden's  division  and  Doctor  Cox's  division.  We 
hope  that  you  will  all  go  over  there  and  see  this  work. 

We  have  some  moving  pictures  illustrating  other  features  in  health 
work  that  we  want  to  show  you,  particularly  some  malaria  work  and 
rural  sanitation,  illustrated  by  moving  pictures.  The  Public  Health 
Service  has  kindly  arranged  to  provide  transportation.  I  think  the 
county  officials  have  given  us  the  privilege  of  usin^g  the  courthouse 
for  the  afternoon  session.  We  will  let  the  last  automobile  leave  at 
2  o'clock.  I  do  not  think  it  would  be  well  for  everybody  to  arrive 
at  onoe.  We  want  to  see  the  health  department  office,  and  the  first 
oaiB  leave  at  1.30  and  the  last  leaves  at  2  o'clock. 

Doctor  LtTMSDBK.  I  think  it  will  be  very  much  better  if  Doctor 
Williams  will  let  us  go  in  a  body,  because  the  idea  is,  as  I  understand 
it,  that  Doctor  Cox  wishes  to  take  only  a  short  tour  in  the  county, 
and  show  us  certain  features  of  the  work,  which  will  last  three-quar* 
ters  of  an  hour  or  an  hour,  before  we  assemble  at  the  courthouse  for 
the  afternoon  session,  and  it  will  be  impossible  to  say  which  is  the 
principal  thing  he  wishes  to  point  out.  I  think  of  one  more  thing 
that  Doctor  Williams  did  not  mention.  The  Public  Health  Service 
did  cooperate  in  it,  and  I  am  proud  of  the  fact.  We  cooperated  to 
a  small  extent. 

Doctor  Cttmmino.  The  next  papers  are  exceedingly  important — 
the  control  of  water  supplies  used  in  interstate  traffic — and  it  seems 
to  me  that  they  should  not  be  hurried.  Is  there  anybody  here  who 
will  discuss  '^  Chlorine  as  a  means  of  assuring  the  safety  of  drinking 
water ''?    I  do  not  see  how  we  will  get  through  otherwise. 

(Mr.  Pincus  then  read  his  paper.) 

GHLOanVATION  A8  A  lOBANS  OF  INStTBING  THE  SAFETY  OF  DBINKINO  WATEB. 

The  subject  of  the  chlorination  of  public  water  supplies  Is  now  a  most  im- 
portant one  for  public-health  officials  to  consider.  So  general  and  widespread 
baa  been  the  recognition  and  use  of  chlorine  disinfection  as  a  means  of  safe- 
guarding public  water  supplies  from  becoming  an  agent  for  the  spread  of  dis- 
ease that  it  has  become  incumbent  on  adminlstratlTe  health  officials  to  clari^ 
and  formulate  their  attitude  or  policy  In  the  recommendation  and  use  of  this 
method  of  water  supply  protection.    During  the  last  15  years  about  8,000 
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public  water  supidieg  have  had  chlorination  iilsialled  as  a  process  for  the  pro- 
tection of  approximately  30,000,000  water  consumers  from  water-borne  disease, 
and  in  this  same  period  the  typhoid  death  rate,  generally  accepted  as  the  best 
available  index  of  the  prevalence  of  water-borne  disease,  has  been  reduced  over 
00  per  cent  in  the  United  States  registration  area.  From  the  experience  of  so 
many  places  and  situations  where  chlorination  has  been  used  and  the  knowl- 
edge and  study  of  these  results  it  is  now  proper,  even  neeetaary,  that  Fedecal 
and  State  health  officials  determine  a  deliberate  and  consistent  policy  toward 
chlorination — when  it  should  be  recommended,  what  it  should  be  expected  to 
accomplish,  and  what  part  chlorination  slioiild  have  in  the  general  water  supply 
protection  progmm. 

The  qnestion  should  be  settled  whether  chlortnatSon  is  to  be  looked  on  knlay 
as  the  panacea,  the  cure-all  for  dangers  from  water-borne  disease,  as  it  was 
first  acclaimed,  or  if  not,  what  its  proper  status  is  to  be  in  the  deCenae  against 
infection  through  water  supply. 

It  mtist  be  considered  well  established  now  that  chlorination  is  not  the  all 
efficient,  all-effective  water  purification  process  which  some  have  looked  for. 
nor  is  it  ever  lik^y  to  supplant  or  become'  a  substitute  for  tile  oMer  procesM^ 
of  water  treatment  It  is  true  that  during  the  war  ob  the  battle  frenta  ehlorfne, 
or  more  properly  hypochlorite,  disinfection  of  water  was  tiie  tmlveraol  and 
generally  sole  means  employed  for  purifying  water,  so  that  at  the  close  of  tbe 
war  the  chief  sanitary  officers  of  the  armies  of  this  and  other  countries  hekl 
chlorination  to  have  been  the  greatest  single  sanitary  measure  developed.  Bat 
the  circumstances  In  the  armies  under  war  tltne  condltiom  are  so  untlke  and 
opposite  to  normal  and  peHce-time  conditions  of  permanent  cOnmimltJcs  ttmt 
the  former  experiences  and  resulta  are  scarcely  at  all  applicable.  CMoHna- 
tion  can  not  properly  and  should  not  be  looked  upon  as  a  complete  method  of 
protection  to  a  community  from  a  water  supply  that  is  receiving  actual  poilo- 
tlon.  The  situation  regarding  chlorination  is  somewhat  similar  to  the  pas- 
teurization of  milk,  which  is  only  one  line  of  defense,  a  supplementary  one. 
after  other  sanitary  barriers  against  infection  have  been  estabUshed. 

Examining  the  chlorination  process  somewhat  carefully,  we  find  that  it 
lias  certain  special  features  peculiar  to  itself  and  to  other  methods  of  sterili- 
zation. Theoretically  it  can  accomplish  100  per  cent  purification,  i.  e.,  can  re- 
move all  Iijfectlon  from  the  most  heavily  polluted  water  given  sufficient  con- 
centration of  chlorine  and  length  of  contact  period.  Practically  nothing  likr 
such  a  percentage  of  purification  can  be  reached,  even  for  very  brief  periodf 
of  time.  Tastes  and  odors  certain  to  result  from  high  excefaeive  dons  of 
chlorine,  limit  the  amount  that  can  be  applied.  Then  also  tlie  suH)ended  mat- 
ter in  the  water  appears  to  have  a  protective  effect  against  the  action  of 
chlorine,  lowering  the  effectiveness .  of  chlorination  greatly.  The  varying  chlo- 
rine demand  of  the  organic  matters  in  the  water,  which  must  first  he  satisfied 
before  much  bactericidal  action  is  obtained,  is  one  factor  among  many  othrrK 
that  produce  sudden  and  wide  fluctuations  in  the  continuous  efficiency  of  ehk*- 
rination.  The  difficulties  at  times  of  insuring  the  full  delivery  of  the  chloriof 
to  the  water  and  the  thorough  mixing  with  all  the  water  are  influences  raakiss 
for  uncertain  efficiency.  Then,  also,  the  unexpected  stoppage  of  chlorine  fl<w 
or  mechanical  breakdown,  which  may  occur  and  go  imnotlced  for  hours  under 
the  best  waterworks  supervision,  during  which  times  the  efficiency  of  rfilnrit* 
protection  is  simply  zero,  is  a  condition  practically  wholly  peculiar  to  thi* 
process.  With  filtration  or  other  methods  of  purification  sudden  hrenkdotns* 
of  plant  are  more  quickly  recognized,  and  even  during  such  periods  the  poriS- 
cation  remains  effective  to  some  extent.  And  then,  above  all  other  factors, 
making  the  effectiveness  of  the  process  uncertain  and  irregular  over  kw? 
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periods  of  time.  Is  the  exceedingly  great  dependence  necessai-y  upon  the  human 
factor  inherent  In  the  operation  and  control  of  chlorlnation.  Though  high 
technical  skill  Is  not  needed,  however,  for  anything  approaching  reliable  per- 
formance, faithful  and  frequent  attention,  practically  without  possibilities  of 
check  by  superiors,  is  required  of  the  operator  of  the  chlorinatlon  process.  It 
is  entirely  beyond  reason  to  expect  that  such  routine,  constant  attention,  day 
In  and  day  out,  year  after  year,  can  be  exi)ecfed  from  human  agents.  It  is 
only  necessary  to  refer  to  the  experience  in  Milwaukee  in  1916,  where  the 
night  operator  permitted  the  chlorlnator  to  be  shut  down  for  only  8  hours,  and 
In  the  next  few  days,  50,000  to  60,000  cases  of  enteritis  occurreil,  followed  in 
a  fortnight  by  about  400  to  500  typhoid  fever  cases  with  over  40  deaths,  or  a 
^similar  experience  in  1920  on  a  smaller  scale  at  Pittsburg,  Calif.,  where  the 
chlorlnator  was  off  for  one  day,  to  show  the  unwisdom  of  placing  such  de- 
pendence for  protection  upon  the  human  factor. 

But  if  chlorinatlon  is  not  to  be  regarded  as  the  complete  treatment  pnxress 
for  all  kinds  of  unsafe  or  polluted  waters  It  is  not,  on  the  other  hand,  to  be 
felt  that  it  has  no  large  place  in  the  program  for  water-supply  protection. 
It  is  not  my  purpose  to  convey  the  impresslcm  that  the  chlorinatlon  of  water 
supplies  is  to  be  lookeil  at  in  all  cases  or  the  majority  of  cases  with  suspicion 
as  to  the  safety  and  effective  defensive  barrier  that  it  provides  ngalnst  water- 
borne  infection.  Nothing  is  farther  from  my  thoughts.  In  fact,  I  fully  believe 
that  chlorinatlon  has  been  the  greatest  single  factor  to  make  possible  the  very 
high  standards  that  exist  to-dny  for  water-supply  quality,  and  in  consequence 
the  nearly  vanishing  typhoid-fever  rates  now  prevalent  in  our  communities. 

What,  then,  is  the  proper  place  of  chlorinatlon  in  water-supply  protection? 
In  general,  I  lielieve  the  consensus  of  opinion  of  sanitary  engineers  would  be 
that  chlorinatlon  should  be  considered  a  supplemental  safeg\uird,  after  other 
and  more  primary  defenses  have  been  established.  It  may  be  considered  as  a 
reeetve  Hne  of  defense,  tremendously  Important,  necessarily  available  for  full 
effectiveness  under  sudden  emergencies,  but  not  the  front  and  sole  line  of 
defense,  where  it  would  at  all  times  have  to  be  100  per  cent  perfect  under  the 
full  attack  of  the  enemy.  The  function  of  chlorinatlon  as  a  [)ennaiient  regular 
part  of  the  purification  processes  should  therefore  be  limited  to  acting  as  a 
finishing  process  or  factor  of  safety  after  all  other  Justifiable  means  of  pro- 
tecting the  water  supply  and  eliminating  actual  pollution  have  been  efficiently 
p^o^ided.  Though  it  should  as  a  general  rule  be  considered  not  the  primary  and 
sole  protection,  its  great  value  and  general  use  as  a  protecting  barrier,  wherever 
potential  or  even  remote  possibilities  exist  for  unforeseeable  contamination 
reaching  the  water  supply,  must  be  definitely  acknowledged  and  accepted.  If  it 
i.s  the  aim  of  efliclent  present-day  water-supply  protection  to  remove  every  pos- 
sibility of  typhoid  fever  or  other  diseases  being  carried  by  the  water  supply,  as 
far  as  reasonable  expenditures  permit,  then  unless  a  water  supply  is  practically 
assured  for  an  indefinite  period  against  human  pollution  (and  almost  no  surface 
supply  whatever  is  so  situated)  chlorinatlon  should  be  employed.  Wherever  a 
state  of  irregularity,  as  Profe.««sor  Whipple  phrases  it,  is  encountered  in  the 
quality  of  a  water  supply,  no  matter  for  how  infrequent  occaslcms.  there  is  pos- 
sible danger  and  the  effective,  economical  safeguard  of  chlorinatlon  should  be 
used. 

Before  concluding  my  discussion  on  chlorinatlon  there  is  Just  a  word  I 
wish  to  say  about  the  control  of  the  process.  Chlorlnation  without  control — 
control  of  dosage,  analytical  control  of  quality  of  the  treated  water,  and  con- 
trol over  operation — is  practically  worthless  as  a  barrier  against  water-borne 
infection.  When  first  advocated,  the  importance,  extent,  and  requirements 
for  the  control  of  the  chlorinatlon  process  were  not  well  understood  nor  em-> 
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phasized  to  any  extent.  Because  of  this  fact  there  are  very  many  chlorination 
installation  to-day  that  are  giving  questionable  protection  to  the  communi- 
ties whom  they  were  installed  to  safeguard.  To-day  these  features  of  con- 
trol in  chlorination  are  tremendously  emphasized  and  are  considered  of  the 
utmost  importance.  The  dosages  of  chlorine  are  made  to  vary  with  the  par- 
ticular daily  variation  in  the  organic  matter  in  the  water  and  with  the  bac- 
teriological analyses,  the  rate  regularly  being  controlled  by  the  excess  chlorine 
test.  The  chlorine  feeding  apparatus  is  given  careful,  frequent  inspections 
several  times  daily  by  conscientious,  faithful  employees.  And  finally,  the  total 
efficiency  of  the  process  is  checked  daily  by  the  results  of  bacteriological  exami- 
nations of  the  chlorinated  water.  With  such  control  chlorination,  if  properly 
used  as  a  supplemental  process  in  eliminating  actual  pollution  or  as  a  pre- 
cautionary safeguard  against  potential  dangers,  will  be  found  to  be  one  of  the 
most  reliable  and  efficient  means  science  has  ever  devised  for  the  protection  of 
the  health  and  well-being  of  mankind. 

Doctor  CuMMiNo.  Is  there  any  discussion  about  Mr.  Pincusi's 
paper?  If  not,  we  will  stand  adjourned  for  luncheon,  it  being 
understood  that  the  automobiles  will  be  here  from  half  past  1  o'clock 
until  2  o'clock,  and  we  will  go  to  Arlington. 

(Whereupon  an  adjournment  was  taken.) 

AFTERNOON  SESSION,  MAY  17,  1922, 

(The  conference  reconvened  in  Arlington  County  courthouse  at 
4.30  o'clock  p.  m.) 

Doctor  Gumming.  I  think  most  of  the  State  health  officers  are 
here. 

The  first  thing  on  the  program,  I  think,  is  Doctor  Bankin's  report 
on  rural  health  work.  When  they  hear  Doctor  Sankin  talking,  I 
know  the  rest  will  come  in.  This  is  a  very  important  report,  and  I 
feel  that  we  shall  all  be  interested. 

RURAL  TTRAI/rH  WORK. 

Doctor  Rankin.  The  report  of  the  committee  on  rural  sanitation 
for  this  year  simply  returns  to  the  position  this  committee  has  taken 
for  the  past  two  years,  and  which  you  have  indorsed,  which  is  briefly 
that  the  conference  recognizes  the  problems  of  rural  sanitation  as 
problems  involving  joint  responsibility  by  the  Government  of  the 
American  people,  National,  State,  and  county.  The  second  prin- 
ciple which  you  have  indorsed  with  respect  to  dealing  with  the 
problems  of  rural  sanitation  is  that  of  stimulating  State  activity 
through  national  subsidy.  The  committee  has  nothing  to  add  that 
would  in  any  way  change  the  principles  upon  which  you  have  acted 
already. 

I  thought  it  might  be  interesting  to  you  to  point  out  very  briefly 
a  principle  upon  which  we  have  been  working  in  North  Carolina  and 
which  I  have  referred  to  in  discussing  the  subject  of  rural  sanitation 
once  or  twice  before.  In  some  10  years  experience  in  the  develop- 
ment of  local  health  departments,  we  have  found  that  the  adjust- 
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ment  of  central  or  State  influence  to  the  development  of  local  interest 
and  responsibility  was  perhaps  the  most  difficult  problem  we  had 
to  deal  with.  We  have  felt  that  it  was  necessary  to  exercise  some 
stimulating  influence  in  the  development  of  coimty  health  work,  and 
at  the  same  time  we  hive  recognized  the  danger  of  going  too  far 
with  that  sort  of  an  influence,  going  so  far  that  it  inhibited  or  pre- 
vented the  proper  growth  of  local  interest  and  responsibility.  You 
can  not  impose  salvation,  spiritual  or  physical,  upon  the  people. 
That  is  the  most  difficult  problem  we  have  had  to  deal  with.  We 
first  tried  exercising  a  good  deal  of  local  influence  by  saying  who 
the  county  health  officers  should  be.  Forty  per  cent  of  new  health 
officers  drop  out  in  the  first  two  years.  Wherever  we  have  been 
too  closely  id^atified  with  the  selection  of  a  local  health  officer,  we 
have  had  the  responsibility  for  his  failure  passed  back  to  us.  People 
have  complained  to  county  authorities,  and  they  have  said  the  State 
board  of  health  sent  them  down  here,  and  we  took  them  on  their 
recommendation,  and  the.  board  slipped  up,  and  so  have  ^^  passed 
the  buck." 

Another  thing  we  tried  was  to  formulate  a  plan  for  the  local 
health  officer  and  so  exercise  influence  in  local  work,  and  by  going 
too  far  in  that  direction  we  have  gotten  into  trouble  again.  Wherever 
there  has  been  trouble  and  failure  we  are  held  responsible,  because 
local  authorities,  when  complained  to,  have  said  the  health  officers 
had  to  carry  out  the  plans  of  the  State  board  of  health.  The  prob* 
lem  has  been  to  exercise  a  directing  influence  rather  than  control, 
and  at  the  same  time  develop  local  interest  and  local  responsibility. 
In  bringing^ that  about  we  have  endeavored  to  reduce  local  health 
work  to  a  cost  basis. 

Those  of  you  who  heard  the  last  speaker  will  remember  that  Doc- 
tor Draper  said  that  in  the  last  five  months  the  picture  which  he 
exhibited  was  shown  106  times  to  18,000  people,  and  the  average  cost 
of  showing  the  picture  to  each  individual  was  7.2  cents.  He  has 
reduced,  or  at  least  can  reduce,  that  sort  of  work  to  a  cost  work 
basis. 

We  have  attempted  in  North  Carolina  to  reduce  every  item  of 
work  that  the  local  health  officer  performs  to  a  cost  basis.  Please 
make  the  important  distinction  in  your  mind  between  costs  and 
values.  I  am  not  talking  about  health  values.  I  am  not  talking 
about  the  value  of  vaccinating  against  typhoid  fever.  I  am  talking 
about  what  it  cost  to  do  that  thing. 

A  form  of  report  in  use  in  North  Carolina  shows  the  health  work 
agreed  upon  by  the  State  board  of  health  and  the  local  health  offi- 
cers— some  70  or  80  items.  It  is  not  supposed  that  each  county  health 
officer  can  do  the  whole  of  it.  At  the  end  of  the  month  he  will  report 
in  the  second  column  on  this  blank  form  [indicating]  the  number 
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of  each  item  of  work  which  he  has  successfully  accomplished.  Just 
to  illustrate  how  the  plan  works,  take  the  item  on  typhoid  vaccina- 
tion. There  is  an  established  value  of  50  cents  for  each  vaccination. 
That  is  more  than  it  costs  to  vaccinate  people,  but  that  is  the  cost 
value  permitted  here.  Suppose  the  health  officer  in  a  certain  county 
has  vaccinated  200  people  during  the  month;  he  puts  that  in  the 
second  column,  and  in  the  third  column  that  would  have  a  total 
cost  equivalent  of  $100.  Every  item  is  worked  out  on  the  same 
basis,  so  that  when  the  local  officer  sends  this  report  in  at  the  end  of 
the  month  you  can  turn  over  to  the  last  page  and  find  out  the  total 
expenditure  in  that  county  during  the  month.  Suppose  he  s|)ent 
$600  and  suppose  his  total  value  is  $600,  then  by  dividing  the  total 
cost  equivalent  yon  get  his  earnings  on  the  dollar  expended,  namely. 
$1.  Suppose,  on  the  other  hand,  that  the  total  cost  value  was 
$1,200;  then  he  had  earned  $2  on  every  dollar  expended.  This  per- 
mits us  to  reduce  the  health  work  of  the  counties  to  a  common 
denominator,  which  the  ordinary  layman  understanda 

A  man  may  be  working  in  a  county  that  has  70,000  people  in 
it,  and  he  may  have  a  budget  of  $25,000.  Take  the  total  amount  of 
money  spent  each  month  and  divide  the  total  cost  equivalent  and  you 
get  what  he  earned  on  the  dollar.  Another  man  may  work  in  a  county 
of  12,000  people  on  a  total  budget  of  $5,000.  Take  his  total  earn- 
ings, divide  by  his  total  expenses,  and  get  his  earnings  per  dollar 
expended.  In  this  way  you  get  the  comparative  efficiency  of  the 
man  whether  he  be  at  work  in  a  large  or  a  small  county.  It  does  not 
make  any  difference  what  sort  of  work  he  is  doing.  One  may  be 
doing  trachoma  work  and  another  venereal-disease  work.  Another 
man  may  be  doing  malaria  and  typhoid  vaccination  and  medical- 
inspection  work.  You  reduce  the  work  of  both  counties  to  a  cost 
value  in  terms  of  the  dollar  and  can  make  a  comparison  between 
the  counties  irrespective  of  their  size  and  population  and  irrespec- 
tive of  the  kind  of  health  work  which  is  being  carried  on. 

Our  State,  like  a  great  many  other  States,  subsidizes  local  health 
work.  We  pay  a  man  so  much  money  a  year — $2,500  a  year.  Instead 
of  conditioning  our  payment  of  State  funds  to  the  county  upon 
their  getting  a  health  officer,  upon  their  adopting  a  plan  which  we 
may  or  may  not  approve,  we  condition  the  State  subsidy  on  his  earn- 
ing capacity,  not  upon  prospective  service  he  is  supposed  to  render 
but  upon  service  rendered. 

Here  is  the  way  the  plan  works  out :  If  a  man  earns  a  dollar  on  a 
dollar  expended,  we  pay  him  $200  a  month.  We  are  paying  $2,400  a 
year.  Suppose  instead  of  earning  $1  on  the  dollar  expended  he  earns 
80  per  cent.    He  would  get  80  per  cent  of  $200,  or  $160  i>er  month. 

In  this  wa}^  the  State  is  paying  over  the  money  to  the  county  and  is 
absolutely  protected  against  inefficiency.    If  a  man  does  not  earn  a 
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dollar  for  the  dollar  expended,  to  that  extent  he  loses  State  funds. 
You  can  guarantee  the  appropriation  committee  of  your  legislature 
that  their  money  will  not  be  spent  for  prospective  service  but  only 
for  service  that  has  been  rendered. 

You  may  be  interested  in  seeing  how  this  works  out.  Here  are  24 
counties  that  have  been  tabulated  for  three  months^.  You  will  see  all 
the  items  over  there  in  the  first  column  [indicating],  the  names  of 
the  counties  at  the  top,  atid  you  can  turn  to  tlie  bottom  of  the  last  row 
of  figures,  which  gives  the  earning  capacity  of  each  county  on  the 
dollar  expended.  These  24  counties  during  the  last  three  months 
expended  $47,432.59.  They  have  done  $69,234  worth  of  health 
work  and  earned  $1.44  on  the  dollar  expended.  Looking  at  the 
amount  of  earnings  by  each  individual  county,  you  will  see  that  one 
county  earned  $1.22,  the  next  $2.23,  the  next  $2.09,  another  $1.12,  an- 
other $1.28,  another  $1.57,  and  another  $1.01.  There  are  two  counties 
earning  only  81  cents  on  the  dollar  and  one  earning  only  69  cents  on 
the  dollar  expended. 

One  more  point  and  I  am  through.  The  question  may  be  raised  as 
to  whether  the  value  of  the  individual  items  of  work  are  too  high  or 
too  low.  It  does  not  make  any  dijfference  whether  you  are  dealing 
with  an  inflated  or  deflated  currency.  In  either  event  you  have  a 
standard  of  measurement — the  average  earning  on  the  dollar  ex- 
pended. If  the  health  officer  falls  down  in  his  earning  capacity  the 
people  wiU  not  keep  him.    He  has  to  earn  his  money. 

Any  questions  ?    If  so,  I  shall  be  very  glad  to  try  to  answer  them. 

Doctor  ST114B8.  How  about  your  bookkeeping? 

Doctor  Ranktn.  It  is  a  very  simple  matter.  I  am  glad  Doctor 
Stiles  brought  that  up,  because  a  sj'Steni  of  records  is  necessary  in 
this  sort  of  thing.  We  laave  here  a  little  card  which  is  just  tlie  size 
of  an  ordinary  index  card  which  fits  in  a  file  case,  and  if  the  man 
has,  for  example,  a  case  of  vaccination,  he  writes  tlie  name,  race, 
etc..  and  checks  typhoid  vaccination,  or  whatever  it  may  be,  and  that 
is  dropped  in  his  typhoid  vaccination  folder.  It  takes  him  two  or 
thi'ee  seconds  to  make  out  the  card. 

The  understanding  with  tlie  health  officers  is  that  we  shall  take 
2(X)  of  these  cards  and  check  liis  records.  Ninety-sii  to  ninety-eight 
per  cent  of  tlie  men  are  honest,  but  we  have  to  protect  ourselves 
against  an  occasional  dishonest  man. 

Doctor  Stiles,    Who  audits  them? 

Doctor  Rankin,  The  State  board  of  health  audits  them.  We 
take  out  200  cards  a  yeai\  Tl\at  is  our  regulation.  If  you  go 
before  an  appropriation  cowmittee  and  bell  them  that  money  is 
needed,  and  the  legislator  says,  "How  do  you  know,"  you  can  give 
the  name  and  the  address,  and  the  place  where  all  the  work  is  done, 
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for  example,  a  privy  being  built,  or  what  not.    There  is  enough  to 
verify  the  work. 

Doctor  Garrison.  You  base  the  salary  of  the  local  health  officer 
on  the  results  he  gets? 

l>octor  Rankin.    Yes. 

Doctor  Garrison.    What  is  the  average  salary? 

Doctor  Garrison.  The  salaries  vary  from  $2,700  to  $4,500,  and 
$600  additional  for  travel. 

A  Member.  What  do  you  mean  by  results! 

Doctor  Rankin.    His  earning  capacity  on  the  dollar  expended. 

Doctor  CxJMMiNQ.  Is  there  any  discussion  about  Doctor  Rankin's 
paper?  Unless  there  is  some  objection,  it  seems  to  me  it  will  be 
well  worth  while,  inasmuch  as  we  are  out  in  the  country,  to  clear 
up  the  rural  health  work. 

Doctor  Welch.  Let  Doctor  Lumsden  read  his  paper  and  discuss 
them  together. 

Doctor  LiTMSDEN.  I  shall  not  undertake  a  comprehensive  discus- 
sion of  Doctor  Rankin's  paper.  The  evaluation  system  which  is  being 
tried  out  in  North  Carolina  is  exceedingly  interesting  and  may  prove 
in  practice  to  be  of  value  in  the  administration  generally  of  coopera- 
tive health  work.  From  my  present  limited  knowledge  of  the  details 
of  the  system  it  seems  to  me  to  present  some  definite  advantages  and 
some  definite  disadvantages. 

In  the  course  of  a  fairly  extensive  and  intensive  study  of  rural 
health  activities  I  have  become  more  and  more  impressed  with  the 
importance  of  clear  perspective  in  local  health  work.  The  most 
important  constant  concern  of  the  local  health  officer  should  be  not 
what  may  count  most  in  some  evaluation  system  when  recorded  on 
a  sheet  of  paper  but  what  his  department  can  do  with  the  resources 
available  and  under  the  local  conditions  obtaining  which  will  do 
most  for  the  prevention  of  disease  and  the  promotion  of  health.  I 
can  conceive  that  a  local  health  officer  with  clear  perspective  might 
concentrate  for  a  period  of  weeks  or  months  his  activities  along  lines 
which  would  make  little  or  no  showing  in  some  elaborate  evaluation 
system  but  by  so  doing  lay  a  solid  foundation  for  big  constructive, 
lasting  work,  while  another,  with  clouded  perspective,  might  take 
short  cuts  to  transient  success  on  paper  and  accomplish  little  or  noth- 
ing of  lasting  benefit  to  his  community. 

The  program  of  health  work  in  Arlington  County,  Va.,  of  which 
we  have  had  a  somewhat  sketchy  view  this  afternoon,  could  not  have 
been  carried  to  its  present  degree  of  success,  or  to  any  degree  of  suc- 
cess, if  the  county  health  officer  had  not  given  a  large  proportion 
of  his  time  for  a  period  of  about  six  months  to  cases  in  court.  With- 
out the  work  in  court  the  whole  program  of  health  activities  would 
have  been  terminated,  but  that  work  in  court  probably  would  not 
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have  counted  843  ^^ results"  in  some  of  the  evaluation  systems  pro- 
posed. 

I  shall  review  briefly  now  the  health  work  in  this  county.  The 
work  was  begun  in  August,  1919,  as  a  cooperative  project  in  which 
the  county  authorities,  the  local  Eed  Cross  chapter,  the  State  board 
of  health,  the  United  States  Public  Health  Service,  and  the  Inter* 
national  Health  Board  participated. 

The  funds  provided  the  first  year  for  the  support  of  this  demon- 
stration in  rural  health  work  totaled  $8,000,  of  which  $4,000  was 
appropriated  by  the  county  government.  The  appropriation  by  the 
county  government  for  the  second  year  of  the  work  was  $12,000. 
The  budget  for  the  third  (the  present)  year  is  about  $24,000,  of 
which  about  $21,700  is  provided  by  the  county  and  $2,300  is  allotted 
from  the  rural-sanitation  fund  of  the  Public  Health  Service.  The 
funds  available  now  amount  to  about  $li25  per  capita  of  population, 
which  is  the  largest  I  know  of  for  the  support  of  health  work  in  a 
strictly  rural  community,  and  is  sufficient  for  a  comprehensive, 
eflTective  program  of  health  activities  under  these  local  conditions. 

From  the  beginning  of  the  work  the  county  health  officer  has  en- 
deavored— ^as  all  health  officers  should — ^to  carry  out  in  logical 
sequence  the  different  branches  of  health  work  needed  and  feasible — 
one  activity  following  and  dovetailing  with  another  without  increas- 
ing overhead  expense. 

Among  the  first  activities  concentrated  upon  by  the  county  health 
department  was  the  control  of  soil  pollution.  You  have  observed 
that  the  county  is  thickly  built  up.  The  area  is  only  28  square  miles 
and  the  population  is  about  19,000.  There  was  no  public  sewerage 
system  nor  public  water  supply.  At  a  large  majority  of  the  dwell- 
ings in  1919  open  surface,  grossly  insanitary  privies  were  in  use. 
Typhoid  fever,  dysentery,  and  worm  infections  were  prevalent. 
Under  good  business  management  and  with  remarkable  rapidity, 
box-and-can  sanitary  privies,  septic  tanks,  and  water-tight  sewage 
tanks  were  installed  and  a  public  scavenger  service  inaugurated.  Of 
the  3,800  dwellings  in  the  county,  about  2,000  have  been  equipped 
with  box-and-can  sanitary  privies  and  about  1,600  with  either  septic 
tanks,  with  subsoil  disposal  of  effluent,  or  with  water-tight  sewage 
tanks  from  which  the  sewage  is  pumped.  The  public  scavenger  serv- 
ice is  more  than  self-supporting  by  a  margin  of  profit  of  over  $10,000 
annually. 

The  next  activity  concentrated  upon  by  the  health  department  was 
the  physical  examination  of  school  children  and  the  carrying  out 
of  a  system  of  follow-up  visits,  health  games,  and  general  educa- 
tional measures  to  secure  correction  of  physical  defects  found. 
Health  clubs  were  formed  in  the  school.  The  general  health  club 
of  each  school  competed  with  the  general  health  clubs  of  the  other 
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schools.  Each  grade  in  the  sohool  has  a  health  elub  to  compete  with 
those  of  the  other  grades  in  the  same  school,  and  in  each  grade  tfatei^ 
are  a  boys'  club  and  a  girls'  club  which  compete  with  each  other.  As 
a  result  of  the  competition  system  for  health  standing,  the  degree  of 
well-directed  enthusiasm  for  health  among  the  sdiool  children  of 
this  county  is  most  remarkable.  Over  80  per  cent  of  the  physical 
defects  found  on  the  iSrst  round  of  examination  have  been  corrected. 
In  three  of  the  larger  schools  a  record  of  100  per  cent  corrections  of 
corrigible  physical  defects  has  been  made.  In  none  of  those  three 
schools  can  a  decayed  tooth  be  found.  Think  of  it !  Enlarged  or 
diseased  tonsils,  adenoids,  and  marked  malnutrition  now  are  un- 
fashionable and  are  viewed  with  derision  by  the  membership  of  the 
school  health  clubs.  A  dentist  on  the  county  health  department 
force  works  all  day  every  day  fixing  the  teeth  of  and  teaching  mouth 
hygiene  to  the  school  children.  Tonsil  and  adenoid  operations  are 
obtained  under  contract  at  a  cost  of  $15  a  case  at  the  near-bv  citv 
hospitals.  In  each  grade  in  each  school  there  are  a  boy  health  officer 
and  a  girl  health  oflScer.  They  definitely  understand  that  they  are 
members  of  the  working  force  of  the  county  health  department,  of 
the  State  board  of  health,  and  of  the  Ignited  States  Public  Health 
Service.  They  perform  their  duties  with  a  zeal  and  diligence  which 
make  some  of  us  older  ones  feel  like  back  numbers  and  realize  that 
great  are  the  wonders  of  democracy. 

From  the  beginning  of  the  work  measures  to  prevent  the  spread 
of  infection  from  cases  of  acute  communicable  disease  have  been  car- 
ried out  as  rigidly  as  practicable  and  invariably  have  been  given 
priority  over  other  activities  of  the  health  department. 

In  this,  the  third,  year  of  the  work  special  activities  for  the  promo- 
tion of  infant  and  maternity  and  preschool  child  hygiene,  adult  life 
extension,  and  tuberculosis  control  have  been  well  started.  At  the 
two  baby  clinics  over  250  babies  were  examined  in  the  first  month  of 
that  special  activity. 

At  our  annual  conferences  for  some  years  past  I  have  endeavored 
to  emphasize  the  advantages  of  well-balanced,  effective,  economical, 
and  compreliensive  local  health  service  performed  under  the  direc- 
tion of  one  whole-time  local  health  officer,  so  as  to  have  a  maximum 
of  work  with  a  minimum  of  overhead  expense. 

This  work  in  Arlington  County  appears  to  me  to  demonstrate  well 
the  fundamental  advantages  of  such  direction  of  all  branches  of 
health  work  in  rural  districts.  Every  public  health  activity  here  is 
carried  out  under  one  administrative  head.  It  is  a  job  with  a  man 
on  the  job  who  knows  it.  The  health  nurse  engaged  especially  on 
infant  hygiene  work  or  on  school  hygiene  work  may  be  assigned  to 
other  duties  from  time  to  time,  as  the  health  officer  at  the  head  of  the 
unit  deems  advisable.    With  all  members  of  the  force  under  one 
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administrative  direction,  there  is  at  least  a  chance  for,  economy  and 
efficiency  in  the  public  hea}th  business.  So  much  for  Arlington 
County. 

I  have  just  congtpleted  the  tabulai^i^n  of  the  retiupas  from  the  State 
health  department  on  the  progress  of  whole-time  local  health  service 
in  our,  ruraj  districts  during  the  calendar  year  1921.  It  is  e;Eceedingly 
gratifying  to  me,  and  I.  f^  sure  it  will  be  so  to  you,  to  know  that 
in  1921,  which  was  a  year  of  general  economic  depression,  the  num- 
ber of  counties  or  equivalent  divisions  wholly  or  in  large  part  rural 
provided  with  local  health  service  under  the  direction  of  whole-time . 
local  (county  or  district)  health  officers  was  increased  from  161  to 
203,  a  gain  of  42.  I  think  that  all  of  us  who  have  preached  and 
prayed  and  worked  and  fought  for  the  common-sense  principle  of - 
reasonably  adequate  local  public  health  service  under  the  direction 
of  duly  qualified  whole-time  local  health  officers  should  be  encour- 
aged from  the  report  of  progress  in  1921  to  hope  with  reason  for 
great  results  in  this  vitally  important  field  within  the  next  decade. 

We  who  from  study  and  experience  know  something  of  the  admin- 
istrative principles  involved  in  rural  health  work  should  avoid 
advocating  makeshifts  which,  thoi^h  at  times  perhaps  offering  tem- 
porary gains,  will  result  in  permanent  loss.  We  should  hold  to  our 
faith  and  express  that  faith  with  both  words  and  work.  If  we  do 
not,  we  shall  not  do  our  full  duty  to  those  we  serve. 

Doctor  CuMMiNG.  Is  there  any  discussion  of  this  excellent  report  ? 
To  my  mind  these  have  been  exceedingly  important  reports. 

We  do  not  want  to  discriminate,  but  Doctor  Park  is  coming  down 
from  New  York  to-morrow,  and  has  to  go  back.  His  paper  is  a  very 
important  one. 

If  it  is  not  imposing  on  you  too  much,  I  would  suggest  that  we 
ncieet  at  9.30.  I  would  like  to  have  some  expressions  of  opinion. 
Suppose  we  have  a  motion. 

Doctor  McCoRMACK.  I  move  that  we  meet  at  9  o'clock. 

(The  motion  was  duly  seconded  and  carried.) 

Doctor  Gumming.  We  will  meet  at  9  o'clock  to-morrow  morning 
at  the  Bed  Cross  Auditorium. 

(Whereupon,  at  5.15  o'clock  p.  m.,  the  conference  adjourned  until 
May  18,  1922,  to  meet  in  the  auditorium  of  the  Eed  Cross  Building 
at  9  o'clock  a.  m.) 

MORNING  SESSION,  THURSDAY,  MAY  18, 1922. 

(The  conference  met  at  9  o'clock  a.  m.) 
Doctor  CuMMiKG.  The  conference  will  please  come  to  order. 
The  Public  Health  Service,  as  you  know,  functions  under  the 
Treasury  Department,  and  we  are  fortunate  in  having  with  us  the 
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Assistant  Secretary  of  the  Treasury,  who  takes  a  very  active  interest 
in  the  welfare  of  the  service.  Colonel  Clifford  has  been  good  enough 
to  come  here  this  morning,  and  will  address  you,  and  I  take  pleasure 
in  introducing  Mr.  Edward  Clifford,  Assistant  Secretary  of  the 
Treasury. 

Mr.  Clifford.  It  is  related  that  when  Mark  Twain  was  taken  to  the 
White  House  to  be  presented  to  President  Grant,  after  the  introduc- 
tion, the  President,  who  had  a  cigar  in  his  hand,  put  it  in  his  mouth 
and  began  to  smoke  it.  Mark  also  pulled  out  a  cigar,  put  it  in  his 
mouth,  and  looked  at  General  Grant.  The  President  then  removed 
his  cigar  for  a  moment,  replaced  it,  looked  at  Mark,  and  again  began 
to  smoke.  Mark  Twain  did  likewise,  and  continued  looking  at  the 
President.  The  third  time  that  the  President  put  his  cigar  in  his 
mouth  without  saying  anything,  Mark  could  not  stand  ^he  silence  any 
longer;  so  he  shifted  his  position  and  said,  "Mr.  P-P-President,  I 
am  em-em-embarrassed.    Are  you  ?  " 

That  is  the  way  I  feel  this  morning.  As  I  have  said  to  the  Surgeon 
General,  I  do  not  understand  why  a  banker  was  selected  to  supervise 
the  United  States  Public  Health  Service,  but  it  may  be  that  in  shift- 
ing the  political  cards  here  I  got  the  job  which  was  intended  for  Dr* 
Hubert  Work,  who  is  now  Postmaster  General. 

However,  I  am  glad  to  be  here  this  morning,  and  on  behalf  of  the 
Treasury,  welcome  you  to  this  conference.  I  think  we  have  an 
efficient  United  States  Public  Health  Service.  As  all  of  you  gentle- 
men know,  it  has  been  put  to  the  test  during  the  last  three  years  in 
caring  for  the  sick  and  disabled  World  War  veterans,  and  has  not 
been  found  wanting.  I  am  not  going  into  that  subject  except  to  say 
that  the  work  was  thrown  on  the  United  States  Public  Health  Serv- 
ice in  March,  1919,  without  any  warning.  From  that  time  up  until 
the  1st  of  May,  1922,  when  the  veterans'  hospitals  were  transferred 
to  the  Veterans'  Bureau,  it  gave  treatment  to  over  200,000  disabled 
World  War  veterans.  There  is  no  question  in  my  mind  but  that  the 
whole  country  realizes,  more  than  ever  before,  the  enormity  of  the 
task  performed  by  the  United  States  Public  Health  Service,  and  I 
think  it  will  go  down  in  the  history  of  that  service,  which  has  been 
fimctioning  since  1798,  as  a  notable  achievement.  Now  that  this 
problem  has  been  rightfully  lifted  from  its  shoulders,  I  think  we  may 
expect  much  greater  things  in  the  regular  public-health  work. 

It  seems  to  me  that  the  United  States  Public  Health  Service  has 
two  main  functions.  One  is  to  prevent  contagious  diseases  entering 
the  country  through  the  immigrant  and  to  guard  against  the  inter- 
state spread  of  disease.  It  can  not  be  expected  that  this  work  will 
be  done  by  the  State  or  local  authorities.  This  national  work  will 
be  done  just  as  efficiently  as  Congress  will  permit  the  service  to  do  it. 
For  the  United  States  Public  Health  Service  can  function  only  along 
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the  lines  for  which  Congress  appropriates  the  money.  I  trust  and 
believe  that  Congress  will  be  fair  in  the  matter  of  appropriations 
and  that  the  service  will  have  adequate  funds  to  continue  that  woric 
and  bring  it  up  to  an  even  higher  standard ;  in  fact,  it  should  do  bet- 
ter than  during  the  past  three  years  now  that  it  does  not  have  the 
responsibility  of  caring  for  the  veterans  of  the  World  War. 

I  am  one  of  those  who  believe  that  the  National  Government 
should  never  do  anything  which  private  individuals  or  local  govern- 
ments can  do.  You  will  see  that  I  am  opposed  to  Government 
ownership  of  any  kind..  I  am  opposed  to  the  National  Government 
usurping  any  of  the  powers  which  should  be  exercised  by  the  indi- 
vidual or  by  the  State  or  local  governments.  That  does  not  mean 
that  I  am  not  in  favor  of  regulation.  I  believe  in  private  ownership 
with  strict  regulation.  The  initiative  of  the  individual  must  not  be 
killed.  The  best  service  will  be  rendered  to  the  people  of  the  coun- 
try where  individual  initiative  is  unhindered. 

If  you  read  the  history  of  our  Government  and  how  it  was 
formed,  you  know  how  jealous  the  13  colonies  were  in  giving  any 
powers  to  the  National  Government.  They  only  gave  the  United 
States  certain  powers  and  retained  all  the  others  themselves.  Now, 
because  the  Federal  Government  has  functioned  rather  well  and 
has  the  enormous  resources  of  the  National  Treasury  back  of  it, 
there  has  been  a  growing  habit  on  the  part  of  a  great  many  people 
of  this  country  to  run  to  Washington  every  time  a  vexatious  prob- 
lem is  presented  to  them.  The  result  is  that  there  has  grown  up 
a  strong  central  Federal  Government,  which  has  been  gradually 
closing  upon  State  and  local  governments  in  performing  local  func- 
tions. 

I  think  we  have  gone  entirely  too  far  in  centralized  government, 
and  I  think  it  is  time  that  the  people  of  the  country  take  account 
of  stock,  so  to  speak,  to  see  just  where  we  are  drifting.  I  believe 
the  more  thoughtful  ones  will  conclude  that  we  are  putting  too 
much  of  the  burden  on  the  National  Government  and  making  it  do 
too  much  of  what  the  States  and  municipalities  ought  to  do. 

I  will  go  so  far  as  to  say  that  I  am  opposed  to  the  spending  of 
money  from  the  National  Treasury  in  the  various  States  where  the 
only  benefit  is  to  the  local  residents.  I  am  strongly  of  the  feeling 
that  we  should  be  jealous  of  our  local  rights,  and  not  let  the  Na- 
tional Government,  just  because  certain  people  think  it  can  function 
better  than  the  local  authorities,  come  in  and  try  to  regulate  us 
and  do  all  the  police  work  which  we  should  do  ourselves.  Therefore, 
the  second  function,  it  seems  to  me,  of  the  United  States  Public 
Health  Service,  and  I  know  that  this  is  the  feeling  of  the  Surgeon 
Oeneral  and  of  his  associates,  is  to  be  an  aid  to  the  local  government 
in  solving  their  local  health  problems. 
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On  aooount  ol  the  experience  and  the  faciKties  which  the  Xa- 
ti<mal  Public  Health  Service  has,  it  should  do  the  inyeetigating 
and  the  laboratory  work  and  should  coordiitate  all  the  work  which 
is  being  done  in  the  various  States,  and  should  be  a  sort  of  central 
a^noy  of  suggestions,  if  I  might  put  it  that  way,  to  which  the  h)eal 
health  people  may  come  to  get  the  concentrated  ideas  of  all  the 
men  who  are  doing  public-health  work.  That  is  the  thought  the 
United  States  Public  Health  Service  has ;  that  you  may  meet  under 
a  central  agency  which  has  the  machinery  to  gather  together  and, 
to  use  the  word  so  popular  in  Washington  at  the  present  time,  '^  co- 
ordinate'' public-health  thoughts  and  the  public-health  investiga- 
tions and  tabulate  the  results^  so  that  they  may  be  of  benefit  to  aUL 

I  think  the  local  health  problem  in  Evanston,  III.,  where  I  live^  is 
a  matter  for  the  Evanston  people  to  attend  to,  and  we  should  have 
a  strong  public  health  service  there^  I  think  we  have.  However, 
the  inspiration  should  come  from  the  Public  Health  Service  in  Wash- 
ington, through  the  Illinois  Board  of  Health,  so  that  our  local  health 
service  can  have  the  best  thoughts  and  ideas  and  ^t  the  best  results 
from  the  investigation  that  the  National  Government  is  making  and 
apply  it  to  our  local  problems.  As  a  citizen  of  Evanston^  I  would 
resent  having  a  national  public  health  man  coming  to  Evanston  and 
telling  us  what  to  do,  unless  at  our  request.  I  am  sure  under  this 
administration  there  is  no  thought  of  the  officers  of  the  United  States 
Public  Health  Service  going  to  any  community  and  endeavoring  to 
dictate  as  to  the  handling  of  its  public-health  problems,  although 
we  are  called  upon  to  do  that  a  great  many  times. 

A  cdilege  classmate  of  mine  in  a  distant  State  recently  thought 
that  the  health  conditions  in  his  town  were  bad,  so  he  wired  me  to 
send  a  United  States  Public  Health  specialist  to  his  town  to  make 
an  investigation  and  tell  the  local  physicians  what  to  do.  I  replied 
that  we  would  be  very  glad  to  cooperate  with  the  physicians  in  his 
community  upon  the  request  of  the  board  of  health  of  his  State; 
that  if  his  local  physicians  would  put  the  problem  before  the  State 
board  of  health  and  that  board  felt  that  they  needed  some  advice 
and  suggestions  from  the  specialists  of  the  United  States  Public 
Health  Service  in  Washington  these  specialists  would  gladly  be  sent. 
That  is  the  idea  I  have  of  the  position  which  the  Federal  Public 
Health  Service  should  take  on  questions  of  this  kind. 

We  have  a  hygienic  laboratory  here  where  we  should  make  all  the 
investigations  we  possibly  can  and  give  the  results  to  you  public- 
health  men  from  the  various  States.  We  should  take  the  literature 
relative  to  public-health  work  which  any  of  you  men  get  out  and 
have  it  put  in  permanent  shape  for  distribution  to  those  of  yon 
from  other  States,  and  we  should  have  frequent  conferences,  not  obIv 
national  but  conferences  in  the  various  States.    We  should  famish 
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specialists  on  pubii«-hea!th  problems  to  come  to  your  State  and 
\  address  the  cbhferen^es.  When  you  hare  particular  problems  for 
,  investigation  we  should  have  our  national  public-health  men  go  to 
.  your  States,  upon  your  requests,  and  help  yOu  make  these  investiga- 
^  tions  and  cooperate  with  you  in  toakihg  your  States  healthful  com- 
munities. We  want  to  give  you  all  the  practical  assistance  that  we 
can. 

I  realize  in  doing  this  that  the  Surgebn  General  must  send  out 
physicians  who  are  men  of  tact ;  that  they  must  not  be  getting  in 
.  where  they  are  not  wanted,  and  when  they  do  go  into  your  States 
they  must  conduct  themselves  so  that  there  will  not  be  a  feeling  on 
the  part  of  the  local  people  that  the  Federal  Government  is  usurping 
the  States'  powers.  1  recently  heard  a  speaker  describe  the  differ- 
ence between  courtesy  and  tact.  He  said  a  master  plujtobet  in  Phila- 
:  delphia  was  instructing  his  workmen  who  went  about  fixing  bath- 
rooms. He  told  them  they  must  be  both  courteous  and  tactful.  He 
said,  "  If  you  step  into  a  bathroom  and  find  a  lady  taking  a  bath, 
as  you  back  out  of  the  room  you  should  say,  *  Excuse  itae,  madam,' 
that  would  be  courteous ;  but  if  you  should  say, '  Excuse  me,  sir,'  that 
would  be  tactful." 

As  I  said  at  the  beginning,  I  do  not  know  that  there  is  anything 
I  can  say  to  you  getitlemen  except  to  tell  you  this,  oto  the  part  of 
the  administration  and  the  Treasury.  We  are  very  glad,  indeed, 
that  tre  have  such  a  splendid  lot  of  men  aod  women  who  have  taken 
up  the  health  problem  throughout  the  country.  1  say  "splendid" 
men  and  women  because  in  the  year  that  I  have  had  supervision  of 
the  Public  Health  Service  I  know  what  you  are  doing.  I  know  that 
there  is  a  lot  of  hard  wotk  and  no  particular  glory  in  it  fOr  you,  and 
not  very  much  taoney;  but  if  this  country  is  to  function  properly 
and  not  degenerate,  we  have  got  to  have  the  interest  of  high-class 
men  and  women  in  public  affairs.  Most  people,  of  coui-se,  are  selfish. 
We  shall  never  attain  the  highest  plane  of  civiKzatiori  in  this  coun- 
try if  there  are  not  in  every  community  some  people  who  are  un- 
selfish and  who  will  do  their  part  for  the  public  good.  There  are  a 
great  many  reformers  that  do  not  reform  very  much.  They  get  in 
the  stream  and  muddle  it  up,  and  somebody  who  thinks  straight 
comes  along  and  steers  the  proper  course. 

I  find  through  my  supervision  of  the  Public  Health  Service  that 
the  physicians  of  this  country  are  usually  men  who  think  straight. 
Some  one  said  about  you,  in  paying  a  compliment  to  the  physicians 
of  the  country,  that  medicine  is  the  only  decent  profession  for  a  gen- 
tleman ;  but  he  said  you  all  work  hard,  live  well,  and  usually  die  poor. 
The  physicians  of  the  country  can  do  more  good  by  guiding  the 
people  along  right  living,  not  only  physically  but  morally  and  men- 
tally, than  anyone  else.    I  am  delighted  to  know  that  we  have  so 
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many  upstanding  men  and  women  who  are  grappling  with  these 
problems  all  over  the  United  States.  Anyone  who  travels  koowB 
how  far  ahead  we  are  in  sanitation  and  public  health  compared  uritb 
other  countries,  and  I  think  it  is  due  to  the  fact  that  there  is  some- 
thing about  your  corps — ^you  physicians  and  sanitarians  of  this 
country — some  sense  of  responsibility  to  our  Gk>vernment  and  to  our 
people. 

It  is  fortunate  that  we  have  such  a  lot  of  public-spirited  citizens 
who  are  thinking  of  what  they  can  do  for  tixeir  fellow  men  and  who 
are  spending  a  good  part  of  their  time  for  the  public  good. 

You  State  public  health  officers  and  sanitarians  are  doing  a  won- 
derful work,  and  the  Treasury,  through  its  Public  Health  Service, 
wants  to  encourage  you.  You  can  count  on  this  bureau,  with  Sur- 
geon General  Cunmiing  at  the  head  of  it,  to  do  its  part  in  cooperating 
with  you  in  every  way  possible.  Of  course,  you  must  not  expect 
that  we  can  solve  all  the  problems  that  come  up,  but  we  will  do  our 
best.  We  do  not  expect  to  come  into  your  field  and  do  your  work 
for  you,  but  we  do  want  to  be  here  with  a  strong^  central,  expeit, 
scientific  organization  which,  with  your  cooperation,  will  endeavor 
to  solve  the  public  health  problems  as  they  come  up  and  make  the 
United  States  the  healthiest  place  in  the  world. 

I  hope  that  you  will  feel  free  to  come  to  see  us  and  to  write  us 
and  that  you  will  send  us  the  results  of  your  investigations,  so  that 
we  may  have  the  benefit  of  your  advice  and  suggestions  and  cooperate 
with  you  in  every  way. 

I  thank  you  for  giving  me  the  opportunity  of  welcoming  you  on 
behalf  of  the  Treasury. 

Doctor  Welch.  The  president  of  the  conference,  on  behalf  of  the 
conference,  I  wish  would  tiiank  the  gentleman  for  his  good  Ameri- 
can talk.  I  do  not  think  there  is  a  man  in  this  audience  that  can't 
respond  most  heartily  to  everything  he  says  and  thank  him  for  the 
angle  of  view  which  he  tells  us  that  the  administration  at  Wash- 
ington has.  Irrespective  of  parties,  we  have  all  felt  in  the  last 
quarter  of  a  century  that  we  were  tending  too  much  to  centraliza- 
tion, and  as  a  representative  of  the  rural  districts  of  this  countrv 
I  wish  to  thank  the  Assistant  Secretary  for  what  he  said  this  morn- 
ing in  behalf  of  the  conference. 

Doctor  Gumming.  I  am  sure  we  all  appreciate  very  much  tlie  As- 
sistant Secretary's  coming  here  this  morning,  because  he  has  a  great 
deal  of  work,  and  he  asked  me  to  tell  you  that  he  had  a  definite 
engagement  with  the  Speaker  of  the  House  of  Representatives  and 
asked  to  be  excused. 

The  program  was  slightly  disarranged,  as  you  know,  yesterday 
afternoon,  but  we  will  continue  here.  Doctor  Frost  is  not  here. 
The  next  paper  is  "  Cooperative  certification  procedure,"  a  matter 
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of  considerable  importance,  and  I  will  ask  Mr.  Epierson,  State  engi- 
neer of  Pennsylvania,  to  speak.  It  is  a  matter  in  which  we  are  very 
much  interested. 

COOPERATIVE  CERTIFICATION  PROCEDURE. 

Mr.  Emerson.  Mr.  chairman  and  gentlemen,  it  has  been  said  by 
some  that  the  amount  of  time  devoted  to  the  certification  of  water 
supply  for  interstate  carriers  is  out  of  all  proportion  to  the  public 
health  benefite  derived  from  this  work.  A  statement  such  as  this 
should  be  carefully  investigated  and  I  would  like  the  opportunity 
of  offering  a  few  points  for  your  consideration  in  future  discussions 
on  this  subject. 

At  the  present  time  the  railroads  of  our  country  are  taking  water 
supplies  for  use  of  passengers  from  some  three  thousand  different 
points.  Many  of  these  are  privately  owned  supplies,  and  if  it  were 
not  for  this  certification  there  would  be  no  public  health  supervi- 
sion over  such  supplies.  In  numerous  other  instances— even  though 
the  supply  is  also  furnished  the  public  in  mimicipalities — the  laws 
of  the  State  are  such  that  the  health  authorities  would  be  unable  to 
issue  orders  for  sanitary  improvement  and  the  power  delegated 
through  the  cooperation  of  the  Federal  Public  Health  Service  is 
about  their  only  method  of  bringing  these  supplies  to  the  desired 
standard. 

To  some  of  you  this  will  mean  little,  but  to  others,  and  particu- 
larly the  executives  of  the  State  where  the  majority  of  railroad 
watering  points  are  privately  owned  or  where  the  laws  respecting 
purity  of  water  supplies  gives  the  State  health  organization  but 
little  power,  this  statement  should  mean  a  great  deal. 

Another  feature  now  being  given  attention  is  the  method  of  han- 
dling the  water  supply  on  trains.  You,  of  course,  appreciate  the 
opportunities  for  contamination  of  a  pure  supply  through  careless 
or  ignorant  yard  gangs  and  train  crews.  The  undesirable  conditions 
obtaining  in  the  past  are  being  rapidly  corrected. 

There  is  an  impression  from  some  quarters  that  this  whole  policy 
is  in  a  nebulous  state.  This  is  hardly  fair,  either  to  the  Public  Health 
Service  or  to  the  engineers  of  the  various  States  who  are  doing  the 
field  work.  Last  year  a  report  was  made  to  the  Surgeon  General 
by  a  committee  of  sanitary  engineers,  and  this  report  was  approved 
by  your  organization.  Certain  recommendations  for  modification 
of  the  certification  method  then  being  used  were  promptly  adopted 
by  the  Surgeon  General's  office,  and,  after  almost  a  year's  trial  of  this 
modified  procedure  I  have  within  the  past  two  days  been  informed 
by  a  number  of  the  engineers  here  in  conference  that  no  further 
modifications  of  any  moment  are  necessary  at  the  present  time,  as 
the  whole  project  is  working  so  well. 
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The  Public  Health  Service  has  asked  for  the  opinion  of  the  engi* 
neers  as  to  the  proposed  modification  of  interstate  quarantine  regu- 
lations respecting  the  discharge  of  sewage  in  the  vicinity  of  water- 
works intakes.  The  engineers'  conference  has  considered  iliis  care- 
fully and  has  instructed  me  to  report  to  you  that,  should  the  Public 
Health  Service  bring  this  clause  up  for  amendment,  the  engineers 
favor  it. 

Another  point  which,  I  believe,  should  appeal  to  the  State  health 
executives  is  the  mere  fact  that  a  report  must  be  made  to  the  Fed- 
eral Government  each  year  on  the  quality  of  water  supply  taken 
from  the  public  mains  by  the  railroad  companies  is  a  great  inc^itive 
to  your  engineering  force,  for  it  constitutes  a  check  on  the  extent 
of  their  water-control  work  throu^out  the  State.  It  is  conceivable 
that  this  examination  for  railroad  purposes  may  also  serve  to  bring 
to  light  dangerous  conditions  affecting  the  citizens  of  the  munici- 
pality using  this  same  water  in  their  homes.  In  fact,  I  know  that 
such  has  been  the  case.  Is  it,  therefore,  fair  to  charge  against  rail- 
road certification  all  of  the  expense  of  the  inspections  and  analyses? 
Should  not  a  large  percentage  of  this  expense  be  charged  against 
general  inspection  work? 

Inasmuch  as  all  but  two  States  in  the  Union  are  now  preparing 
these  certificates  for  the  Federal  Government,  and  as  most  of  the 
work  for  preparing  them  falls  upon  the  engineering  divisions  of  the 
various  States,  I  believe  you  will  welcome  the  assurance  of  the  engi- 
neers' conference  that  the  matter  is  of  considerable  importance  to 
them  and  a  procedure  from  which  they  derive  benefit. 

Doctor  CuidiMiNo.  Is  there  any  discussion  of  Mr.  Emerson^  paper? 

Doctor  Welch.  I  would  like  to  add  my  word  of  indorsement  to  the 
policy  of  municipal  water  control,  brought  about  by  this  certifica- 
tion of  water.  There  was  one  town  in  Alabama  where  we  had  not 
been  able  to  induce  the  authorities  to  do  anything  toward  the  puri- 
fication of  the  water.  We  had  notified  them  several  times  that  thev 
must  do  certain  things,  but  they  only  laughed  at  us.  I  ai^ed  permis- 
sion of  the  Surgeon  General  to  post  the  water.  I  notified  the  phy- 
sicians of  the  two  railroads  going  through  that  town  that  they  must 
post  in  the  railway  station  a  notice  that  the  water  supply  v^as  unfit 
for  human  consumption.  The  plant  was  put  in  satisfactory  condition 
in  a  short  time. 

The  same  condition  obtained  in  another  water  supply  in  the  north- 
ern part  of  the  State,  and  as  soon  as  the  chamber  of  commerce  found 
out  that  we  would  post  the  water  supply  they  immediately  got  busy. 

I  should  be  very  sorry,  indeed,  to  lose  this  vi^hip.  The  State  Board 
of  Health  of  Alabama  will  assume  all  responsibility,  but  we  do  want 
the  privilege  of  demanding  of  the  railroads  that  they  post  these  water 
supplies  when  we  order  it. 
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We  have  not  had  any  trouble  with  them  so  "far. 

Doctor  Ctjmming.  I  will  ask  Doctor  Beatty,  of  Utah,  what  the  pro- 
cedure is  in  his  State. 

Doctor  Beatft.  It  has  been  a  valuable  agency  in  assisting  us  to 
improve  the  water  supplies  in  various  localities  where  our  efforts 
had  proved  unavailing.  In  many  instances  communities  are  willing 
to  tolerate  contaminated  water  supplies  as  long  as  it  can  be  done  with- 
out the  publicity  which  attends  condemnation  by  the  Federal  au- 
thorities, and  in  the  absence  of  power  vested  in  the  board  of  health  to 
compel  local  authorities  to  provide  water  supplies  which  are  reason- 
ably pure,  the  Federal  regulations  have  been  of  great  service. 

Doctor  Ctjmming.  May  I  suggest  right  here  that  all  resolutions 
should  be  in  by  noon. 

Is  there  any  further  discussion? 

Doctor  Cheslst.  I  dtd  not  hear  Mr.  Emerson's  paper,  so  he  may 
have  mentioned  this  point,  but  it  seems  to  me  that  it  might  be  pos- 
sible through  the  service  to  get  the  National  Board  of  Insurance 
Underwriters  to  take  some  action  with  relation  to  these  emergency  in- 
takes for  fire  purposes,  which  so  frequently  are  connected  with  the 
water-supply  system.  In  Minnesota  there  is  no  trouble  about  it,  but  a 
uniform  policy  throughout  the  United  States  would  be  promoted  by 
cooperation  on  the  part  of  the  National  Board  of  Insurance  Under- 
writers. The  industrial  insurance  organization  is  in  accord  with 
public-health  measures,  and  if  this  health  phase  of  the  fire-insurance 
organization  could  be  brought  to  their  attention  it  might  aid  the 
States  in  securing  better  and  more  prompt  action  with  regard  to  the 
emergency  intake. 

Doctor  CuMMiNo.  Doctor  Frost  is  going  to  discuss  the  question  of 
colon  bacillus  as  an  index  of  potability  of  water. 

SIGNIFICANCE  OF  B.  COLI  IN  WATER. 

Doctor  Fhost  (reading) : 

I  feel  that  an  apology  Is  due  an  audience  for  undertaking  to  discuss  a  sub- 
ject which  has  already  been  discussed  so  much  as  this,  especially  when  it  is 
certain  that  nothing  new  will  be  added.  What  is  known  with  reference  to  the 
significance  of  B,  coli  in  water  in  relation  to  health  is  the  result  of  so  many 
years  of  cumulative  experience  that  what  can  be  added  by  one  or  two  ypars 
more  of  observation  can  have  very  little  effect  upon  the  sum  total.  Conse- 
quently, anything  that  may  be  said  properly  representing  opinion  to-day  is  in 
most  respects  identical  with  what  would  have  been  said  some  years  ago,  since, 
so  far  as  I  am  aware,  the  last  10  years  have  seen  only  one  important  addition 
to  our  knowledge,  materially  affecting  opinion  on  this  subject 

Sanitarians  are  interested  in  water  supplies  primarily  as  potential  vehicles 
of  infection.  What  they  wish  to  know  regarding  a  water  supply  is  its  danger, 
in  terms  of  the  proportion  of  consumers  who  will  contract  Infection  as  a 
result  of  drinking  it.  A  knowledge  of  the  water  in  terms  of  bacteriology  is  of 
secondary  interest  to  them,  solely  as  a  means  toward  the  end  of  forming  an 
estimate  of  the  water's  danger. 
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The  facts  upon  which  an  interpretation  of  a  bacteriological  or  chemical  ex- 
amination of  water^is  based  are  relatively  few  and  simple  and  are  so  generally 
known  that  they  are  repeated  here  merely  by  way  of  review. 

The  first  fact  of  importance  is  that  the  real  element  of  danger  in  a  water 
supply  Is  the  pathogenic  microorganisms  which  it  may  contain. 

The  second  essential  fact  to  be  recognized  is  that  we  can  not  at  present 
demonstrate  these  dangerous  pathogenic  microorganisms  in  water  by  direct 
bacteriological  processes,  because  they  are  present  in  such  exceedingly  small 
numbers  as  compared  to  other  nonpathogenic  organisms.  To  detect  the  typhoid 
bacillus,  or  other  pathogenic  bacteria,  even  in  grossly  polluted  water,  is  a 
rare  accident ;  and  failure  to  detect  them  is  by  no  means  proof  of  their  absence. 

The  third  fact  essential  to  the  interpretation  of  any  chemical  or  bacteriologi- 
cal examination  of  water  is  that  all  of  the  pathogenic  microorganisms  which 
constitute  a  real  danger  in  water  are  essentially  parasitic,  having  tlieir  nat- 
ural habitat  and  breeding  place  in  the  bodies  of  man  and  other  higher  animals. 
Outside  of  this  environment  they  tend  naturally  to  rapid  dei^rease  or  extermina- 
tion,  and  therefore  they  are  found  in  nature  only  in  association  with  com- 
paratively fresh  excreta.  Moreover,  the  pathogen s^of  most  serious  importance 
are  found  only  in  human  excreta,  not  in  the  excreta  of  lower  animals. 

Therefore,  since  we  can  not  directly  demonstrate  the  pathogenic  organisms 
which  may  be  present  in  water,  our  next  most  specific  test  for  their  presence  is 
demonstration  of  the  presence  of  excreta,  especially  human  excreta. 

For  many  years,  with  this  general  principle  in  mind,  chemists  and  hac> 
teriologlsts  have  been  working  toward  spectiflc  tests  for  excreta.  The  problem 
is,  however,  a  dlfllcult  one,  for  while  the  contamination  resulting  from  a  very 
small  amount  of  fecal  material  added  to  pure  water  can  readily  be  detected 
by  either  chemical  or  bacteriological  tests,  these  tests  do  not  prove  that  the 
contamination  necessarily  resulted  from  excreta.  The  most  nearly  specific 
chemical  tests  serve  only  to  indicate  broadly  the  kind  and  to  measure  roughly 
the  amount  of  organic  matter  present.  They  do  not  differentiate  between 
organic  matter  derived  from  sewage  and  that  from  less  objectionable  and 
entirely  harmless  sources.  Similarly,  the  total  numbers  of  bacteria  as  deter- 
mined by  gelatine  or  agar  counts  may  be  taken  as  indicating  roughly  the 
amount  of  organic  matter  present  which  is  suitable  for  the  sustenance  of 
bacteria;  but,  although  large  numbers  of  bacteria  are  present  in  excreta, 
equally  large  numbers  may  be  found  in  other  organic  wastes.  Consequently 
the  demonstration  of  excessive  numbers  of  bacteria  in  water,  taken  by  itself, 
does  not  indicate  sewage  contamination. 

The  most  nearly  specific  test  for  excreta  at  present  available  is  demonstra 
tion  of  the  presence  of  the  so-called  "colon  bacillus,'*  since  this  organism  is 
always  present  in  large  numbers  in  the  excreta  of  human  beings  and  higher 
animals.  However,  before  this  test  can  be  considered  absolutely  specific,  it  Is 
necessary  to  prove  that  the  colon  bacillus  breeds  naturally  only  in  the  bodies 
of  man  and  other  animals.  It  is  upon  this  latter  point  that  there  has  been 
and  is  considerable  controversy — naturally,  since  such  a  proposition  can  be 
proven  only  by  exclusion,  and  even  an  approximation  to  proof  requires  an 
enormous  mass  of  negative  experience. 

Notwithstanding  the  impossibility  of  absolute  proof,  a  large  majority  of 
sanitarians  in  this  country  familiar  with  the  bacteriological  examination  of 
water  would  have  stated  quite  positively  10  years  ago  that  the  presence  of 
colon  bacilli  as  then  defined  was  definite  and  specific  evidence  of  fecal  con- 
tamination. They  would  have  based  this  opinion  upon  their  general  expe- 
rience that  these  organisms  were  ordinarily  found  only  in  waters  which  were 
obviously   subject   to   fecal   contamination,   and   that   the   numbers   of  colon 
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bacilli  found  were  rougbly  proportional  to  the  exposure  of  the  water  to  fecal 
contamination  as  shown  by  sanitary  survey. 

On  the  other  hand,  there  was  a  very  considerable  and  highly  authoritative 
minority^  especially  strong  in  England  and  Germany,  who  held  the  opposite 
view — ^that  the  colon  bacillus,  though  always  present  in  feces,  was  widely 
distributed  in  nature  as  a  saprophyte,  and  that  its  presence  did  not  neces- 
sarily indicate  the  presence  of  excreta.  Their  reason  for  this  view  was 
chiefly  that  a  large  number  of  studies  had  shown  the  presence  of  colon 
bacilli  on  grain,  grasses,  and  fruit,  and  in  soil  where  the  probability  of  recent 
fecal  contamination  seemed  extremely  remote. 

In  1918  and  1914  Rogers  and  Olark,  of  the  United  States  Department  of 
Agriculture,  began  what  proved  to  be  a  fundamental  piece  of  research. 
Using  highly  refined  bacteriological  ond  chemical  methods,  they  demon- 
strated conclusively  that  the  so-called  B.  ooU  group,  which  had  previously 
been  considered  one  group  of  bacteria,  really  comprised  two  separate  and 
distinct  grou{>s,  one  representing  "  true  B,  coli  **  and  the  other  a  similar  but 
distinct  **aerogenes  group."  These  two  groups,  which  gave  more  or  lees 
identical  reactions  by  tests  previously  applied,  were  distinctly  differentiated 
by  different  ratios  of  hydrogen  to  carbon  dioxide  in  the  gas  formed  and  by 
differaoit  hydrogen  ion  concentrations  established  in  special  media  under 
standardized  conditions.  The  differentiation  as  first  made  by  Rogers  and 
Olark  required  rather  elaborate  apparatus  and  technique,  beyond  the  reach 
of  most  water  bacteriologists;  but  subsequently,  as  a  result  of  work  by 
Doctor  Clark  and  others,  the  technique  was  greatly  simplified,  so  that  the 
differentiation  can  now  be  made  by  very  simple  tests,  requiring  no  special 
apparatus. 

Applying  these  tests  to  large  numbers  of  cultures  derived  from  different 
sources,  Rogers  and  Clark  found  that  the  colon  bacilli  found  in  feces,  whether 
auman  or  animal,  belonged  almost  exclusively  to  one  group,  which  they 
called  the  '*  fecal  group,"  while  the  colonlike  organisms  found  on  grain  be- 
longed usually  to  another  group,  which  they  called  the  "  nonfecal "  or  "  grain  " 
type.  Their  work  is  still  relatively  new,  but  already  it  has  been  confirmed  by 
quite  a  number  of  independent  observers,  and,  so  far  as  I  am  aware,  all  sub- 
sequent work  tends  to  establish  the  original  conclusions  arrived  at  by  Rogers 
and  Clark — that  the  "fecal  type,"  or  true  B.  ooU,  is  predominant  in  fresh 
feces  and  in  material  exposed  to  fecal  contamination,,  while  the  colonlike  organ- 
isms found  on  grains  and  in  unpolluted  soil  almost  invariably  prove  to  belong 
to  the  "  aerogenes  group." 

As  to  the  significance  of  this,  a  good  many  sanitarians  appear  to  have  the 
impression  that  it  renders  the  ordinary  test  for  B,  coli  less  significant  than 
previously.  While  this  may  be  a  natural  viewpoint,  it  is  not  Justified.  It  is 
true  that  a  positive  test  for  B.  coli,  made  according  to  present  standard 
methods,  may  indicate  the  presence  not  of  true  B,  coli  but  of  the  nonfecal 
aerogenes  type.  But  this  has  always  been  true,  though  not  previously  recog- 
nized ;  and  the  probability  that  a  positive  standard  B.  coli  test  in  water  means 
fecal  contamination  is  Just  the  same  now  as  it  was  10  years  ago.  Moreover, 
in  cases  of  doubt  or  special  importance  it  is  now  possible  to  carry  the  test 
further  and  determine  whether  the  organism  is  true  B.  coli  or  aerogenes. 
Also,  this  recent  work  appears  to  offer  a  satisfactory  explanation  of  the 
finding  of  so-called  B,  coli  in  the  past  in  situations  where  their  presence  could 
not  be  satisfactorily  accounted  for  as  due  to  fecal  contamination.  Presumably 
these  organisms  were  of  the  aerogenes  type,  not  true  B,  coli. 

The  American  Public  Health  Association  has  not  yet  made  it  obligatory  in 
their   Standard   Methods  to  differentiate  B.   ooU  from  aerogenes,  but  they 
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describe  the  tedmique,  so  that  any  reasonably  well-trained  bacteriologist  can 
make  the  differentiation.  In  the  absence  of  sach  dfAerentiation  a  poaitire 
test  should  be  interpreted  as  heretofore;  that  is,  as  constitnting  strong  pre- 
samptire  evidence  of  fecal  contamination.  Admitting  that  this  is  not  poaitiTe 
proof,  the  benefit  of  the  doubt  should  be  given  to  the  public  and  tlie  con- 
tamination should  be  considered  as  of  fecal  origin  nnless  evidence  la  broni^t 
fbrward  to  the  contrary. 

So  far  the  discnssion  has  referred  only  to  demonstrating  the  presence  of 
contamination  with  excreta;  bnt  even  granting  that  the  presence  of  excreta 
is  demonstrated  and  the  extent  of  the  contamination  measured,  this  still  is 
not  equivalent  to  measuring  the  danger  of  the  water  in  terms  of  Qie  proba- 
bility that  it  win  cause  inflection.    For  this  several  further  steps  are  necessary. 

First,  it  is  necessary  to  dilfierentiate  between  excreta  f^om  lower  animals 
and  that  from  human  beings.  As  this  can  not  be  done  by  means  of  chemical 
or  bacteriological  tests,  it  requires  a  survey  of  the  sources  of  contaminatiott 
to  which  the  water  is  exposed.  This  may  aflbrd  more  or  less  d^nite  in- 
formation. For  example,  B.  coli  is  of  much  more  dangerous  significance 
in  a  well  obviously  contaminated  from  near-by  privies  than  one  not  sabjected 
to  contamination  from  privies  but  located  near  a  heap  of  stable  manure. 

However,  even  the  demonstration  that  water  is  contaminated  with  human 
excreta  does  not  necessarily  indicate  that  it  is  immediately  dangerous  and  falls 
far  short  of  measuring  its  danger.  A  well  or  spring  grossly  contaminated  from 
a  privy  and  used  by  a  small  number  of  people  may  not  be  actually  dan- 
gerous merely  because  none  of  the  people  contributing  to  its  contamination  \s 
infected  with  any  pathogenic  organisms.  Such  a  well,  though  very  offensively 
polluted,  may  not  cause  any  Infection  within  a  generation.  On  the  other 
hand,  it  is  quite  certain  that  a  river  such  as  the  Ohio,  whidi  constantly 
receives  sewage  from  several  millions  of  people,  always  contains  typhoid 
bacilli  and  other  pathogenic  intestinal  bacteria.  This  is  neceasarily  ao  beeauaa 
among  the  millions  of  people  whose  excreta  reach  the  stream  there  are  always 
a  very  considerable  number  harboring  pathogenic  bacteria,  either  as  active 
cases  or  as  carriers.  The  only  question  as  to  such  water  is  not  whether  or  not 
it  is  dangerously  contaminated  but  to  what  extent. 

But  even  when  it  is  known  that  a  water  contains  typhoid  bacilli  or  other 
pathogenic  bacteria,  this  still  does  not  constitute  an  active  measure  of  Its 
danger.  Even  if  we  knew  the  exact  number  of  tsnohoid  bacilli  per  thousand 
liters  of  water,  we  still  would  not  know  what  proportion  of  the  people  drink- 
ing this  water  would  become  Infected,  because  we  know  practically  nothing  as 
yet  regarding  the  dosage  necessary  to  cause  natural  Infection.  Nor  have  we 
more  than  the  vaguest  ideas  as  to  the  relative  danger  of  waters  containing 
different  numbers  of  pathogenic  bacteria.  For  example,  if  a  water  containing 
10  typhoid  bacilli  in  a  certain  volume  will  cause  infection  in  10  per  cent  of 
the  people  who  drink  it,  it  by  no  means  follows  that  a  water  containing  one 
typhoid  bacillus  in  the  same  volume  of  water  will  cause  1  per  cent  of  infec- 
tions. Conceivably  It  might  still  cause  the  same  proportion  of  infections  as 
the  more  highly  contaminated  water,  or  It  might  cause  none.  We  simply  do 
not  know  the  effect  of  varying  dosage  of  infective  organisms. 

The  nearest  approach  that  has  been  mad^  to  the  exact  knowledge  of  the 
danger  of  water  supplies,  in  terms  of  the  number  of  cases  of  infectious  disease 
which  they  will  cause,  has  been  made  not  by  bacteriological  atudies  bnt  by  epi- 
demiological observations.  For  instance,  our  estimate  of  the  danger  of  raw 
water  from  the  Ohio  River  is  based  not  on  Its  bacteriological  examination  but 
on  past  experience  in  cities  where  this  water  has  been  used;  an  experience 
which  has  shown  that  1  per  cent  or  more  of  the  consumers  develop  tM>ho!d 
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fever  each  year,  whereas  the  saBie  cltieB  when  using  more  or  Teas  adequately 
purified  water  supplies  have  not  suffered  much  more  than  one-tenth  such  a 
tj'phoid  incidence  rate. 

I  have  dwelt  upon  the  difficulties  and  indirection  of  estimating  the  danger  of* 
water  supplies,  not  with  a  view  to  casting  d<mbt  up<m  the  value  of  bacteriologi- 
cal examination  but  merely  to  emphasise  the  poMit  that  the  sanitarian  who 
4ittempts  to  estimate  the  quality,  of  a  water  supply  must  take  into  consideration 
not  only  the  bacterioioglcal  evidence  of  pollution  but  also  the  character  of  the 
sources  from  which  the  pollution  presumably  comes. 

In  extreme  cases  an  interpretation  may  be  very  simple.  For  instance,  a  water 
which  consistently  gives  negative  B,  coii  tests  and  very  low  bacterial  counts  may 
l)e  pronounced  safe  so  far  as  infection  is  coocemi^  without  knowing  anything 
more  about  its. origin.  £Jqually,  thfi  water  from. a  stream  known  to  rec^ivQ  the 
sewage  of  a  city  a  short  distance  upstream  may  be  condemned  as  unsafe  with- 
out the  formality  of  a  bacteriological  examination.  It  is  the  intermediate  cases 
which  are  dififlcult ;  those  in  which  bacteriological  examination  shows  moderate 
contamination  and  a  sanitary  survey  reveals  exposure  to  possibly  though  not 
-certainly  dangerous  contamination.  As  to  such  cases  there  is  always  room  for 
l)errectly  legitimate  differences  of  opinion,  which  can  be  proven  only  when  epi- 
demiological evidence  show»  that  the  water  is  responsible  for  infection  or  that 
it  is  causing  none.  It  was  circumstantial  epidemiological'  evidence  which  first 
proved  the  BjgexiCj  of  water  supplies  in  aprea4ing  infection,  and  it  is  evidenca 
of  the  same  kind,  rather  than  direct  bacteriological  evidence,  which  best  serves 
to-day  to  establish  and  measure  the  danger  of  a  water  supply. 

Doctor  Gumming.  Is  there  any  discussion? 

Doctor  GAJiuasoN.  I  mould  li^e  to  ask  a  question,  to  throw,  wluit 
light  I  caji  on  the  question  of  domestic  animi^ls  that  have  colon 
bacilli.  This  matter  came  up  at  Hot  Springs,  inhere  the  Qovernment 
and  the  State  are  involved.  The  limited  literature  at  my  disposal 
did  not  disclose  very  much  on  it.  I  would  like  to  have  him  tell  us 
about  that  if  he  can. 

Doctor  CHESiiKY.  I  will  ask  Doctor  Park  to  answer  that.  X  believe 
all  the  higher  or  lower  animals,  all  animals  and  fowls,  have  colon 
bacilli  very  abundantlv  in  the  feces. 

Doctor  Gabrison.  That  was  my  general  impressi<Mi,  but  the  text- 
books down  there  were  to  the  contrary. 

Doctor  Pabk.  There  was  rather  an  extraordinary  condition  in  New 
York.  We  found  colon  bacilli  increased  very  rapidly  in  the  reser- 
voir after  being  purified.  Suspicion  was  directed  to  a  flock  of  gulls 
that  came  over.  This  year  when  they  came  over  again  we  found 
colon  bacilli.  I  would  say  that  apparently  nearly  all  wild  animals 
and  fishes  produce  it. 

Doctor  Srn^ES.  In  connection  with  the  question  of  drinking  feces 
through  the  drinking  water  it  is  interesting  to  note  that  we  have 
entirely  independent  tests  which  go  to  prove  definitely  that  we  all 
eat  human  feces.  An  advantage*  of  one  of  the  teste  which  we.  have 
is  that  we  can  tell  definitely  that  the.  fecal  material  we  have  oonr 
sumed  comes  from  human  beings.    In  entering  almost  any  locality 
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we  can  prove  microscopically  that  anywhere  from  10  to  90  per  cent 
of  the  population  have  actually  swallowed  human  excreta.  There 
is  no  doubt  but  that  20  per  cent  of  us  would  give  a  positive  test,  while 
if  we  go  out  to  the  people  in  the  rural  districts  and  among  the  cotton- 
mill  population  we  can  run  that  up  to  70  or  80  or  90  or  100  per  cent. 
According  to  the  average  population  in  Washington  it  would  run  be- 
tween 10  and  20  per  cent,  so  that  we  all  eat  human  excreta,  quite 
independent  of  any  test  we  have  from  the  bacteriological  view  in 
regard  to  colon  bacilli.  The  other  test  which  I  have  mentioned  has 
great  advantage,  in  that  we  can  prove  it  is  definitely  human  excreta. 
Doctor  Gumming.  Doctor  Park  needs  no  introduction  to  any  health 
officer  in  the  country.    He  will  now  talk  to  you. 

TOXIN-ANTITOXIN,  AND  THE  SCHICK  REACTION. 

Doctor  Park.  It  is  difficult  to  decide  just  what  aspects  of  the 
Schick  test  and  the  toxin-antitoxin  injections  to  take  up  before  a  body 
of  trained  health  workers.  If  I  treat  in  too  general  a  way  any  por- 
tions that  you  wish  to  hear  more  about,  I  hope  you  will  ask  questions 
in  the  discussion. 

In  the  February  monthly  bulletin  issued  by  the  New  York  City 
health  department  I  have  summarized  all  the  experimental  and 
practical  work  done  on  the  Schick  test  and  the  production  of  active 
immunity.    Copies  will  gladly  be  sent  to  any  who  request  them. 

The  Schick  reaction :  This  is  a  very  dependable  test  if  the  correct 
amount  of  toxin  is  given  intracutaneously.  If  the  injection  is  faulty 
either  in  the  amount  given  or  in  the  method,  it  gives  misleading 
results  and  is  not  a  true  Schick  test.  If  too  much  toxin  is  adminis- 
tered, too  many  of  those  injected  react ;  if  too  little  is  given,  we  obtain 
too  few  reactions  and  have  a  false  feeling  of  security.  If  the  toxin 
is  not  injected  entirely  intracutaneously,  it  is  not  retained  in  the  skin 
and  so  does  not  produce  its  full  local  effect.  The  first  essential,  there- 
fore, is  that  the  laboratory  should  test  the  toxin  and  send  it  out  in 
just  the  right  amount.  Until  very  recently  the  laboratories  have 
frequently  erred  by  supplying  either  an  excess  or  a  deficiency  in  the 
amount  of  toxin,  and  thus  getting  too  large  or  too  small  a  proportion 
of  positive  Schick  reactions.  The  deficiency  has  been  due  not  to  the 
fact  that  too  little  toxin  was  put  in  the  container,  but  because  we  did 
not  realize  that  the  glass  of  our  containers,  whether  bottles  or  tubes, 
is  often  unsuitable  and  affects  the  toxin  badly.  Within  ev^i  a  few 
weeks  improper  glass  will  cause  a  great  deterioration  in  the  toxin. 

Some  time  ago,  because  of  certain  results  reported  to  us.  Doctor 
Zingher  asked  the  manufacturers  of  biological  products  to  send  us 
a  number  of  their  outfits.  In  over  80  per  cent  of  them  we  found  that 
the  toxin  was  deficient  in  amount.  Last  summer  the  manufacturer 
who  had  always  supplied  us  with  suitable  glass  felt  aggrieved  at  the 
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way  the  contract  had  been  awarded  and  sent  us  an  inferior  article. 
As  we  had  tested  the  toxin  put  up  in  his  glass  tubes  for  many  years 
and  had  not  found  any  deterioration,  we  omitted  to  test  this  lot. 
Soon  we  got  a  report  that  our  toxin,  used  in  comparison  with  that  of 
another  biological  plant,  gave  less  reaction.  Samples  of  both  toxins 
were  sent  to  us,  and  we  found  that  ours  had  40  per  cent  and  the  other 
had  180  per  cent  of  the  required  amount.  Just  recently  we  had  a 
portion  of  a  bottle  of  toxin  sent  us  which  had  been  prepared  by  a 
private  manufacturer  and  had  been  held  for  six  months,  with  the 
comment  that  100  children  had  been  Schick  tested  without  a  positive 
reaction.  We  sent  them  some  of  ours,  and  on  the  retest  30  per  cent 
of  these  same  children  reacted  positively.  If  any  health  officer  tests 
60  or  more  children  with  toxin  and  no  characteristic  reaction  de- 
velops, he  can  be  sure  that  the  toxin  is  unsuitable  and  should  be  dis- 
carded. These  incidents  are  merely  samples  of  many  in  which  I 
know  the  results  of  the  tests  were  faulty.  We  can  sum  up  by  saying 
that  a  suitable  Schick  test  is  extremely  reliable,  but  that  many  so- 
called  Schick  tests,  because  of  faulty  toxin  or  faulty  technique,  are 
misleading. 

What  proofs  have  we  that  a  negative  Schick  test  does  give  us  as- 
surance that  sufficient  antitoxin  is  present  to  supply  protection  against 
diphtheria?  You  realize  that  Schick  tried  to  select  for  the  intracu- 
taneous test  a  definite  amount  of  toxin  which,  if  it  gave  a  reaction, 
showed  the  case  was  not  immune  because  of  antitoxin ;  if  no  reaction 
developed  that  the  case  was  immune.  To  find  an  amount  which 
would  make  such  an  absolute  separation  of  cases  would  be  too  much 
to  expect.  Antitoxin  which  would  just  prevent  a  diphtheria  in- 
fection under  ordinary  conditions  of  health  could  hardly  do  so  if 
the  case  were  complicated  as  by  measles  or  tonsillitis.  If  the  min- 
imum amount  to  prevent  a  Schick  reaction  did  not  always  prevent 
a  slight  local  infection,  would  there  be  enough  antitoxin  to  prevent 
a  serious  development  of  diphtheria?  I  have  studied  this  matter 
carefully  and  I  am  perfectly  sure  that  there  are  cases  occasionally 
with  slight  tonsillar  exudate  and  positive  cultures  that  have  the 
negative  Schick  test.  For  instance,  last  week  at  the  institution  of 
St.  Dominicks,  where  there  are  1,500  children  and  where  we  have 
been  giving  the  toxin-antitoxin  at  intervals  for  seven  years,  it  was 
recently  reported  that  they  had  two  children  with  suspected  diph- 
theria who  had  given  negative  Schick  tests  last  January. 

One  of  the  children  had  developed  a  tonsillar  deposit  and  a  tem- 
perature of  103.  At  the  end  of  the  second  day  a  culture  was  made. 
On  the  third  day,  because  of  a  positive  report  on  the  culture,  anti- 
toxin was  given,  but  the  child  had  already  improved. 

The  other  child  showed  a  slight  sore  throat  but  no  exudate.  The 
culture  was  also  positive.    Did  these  two  children  have  diphtheria? 
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In  one  case  recovery  began  before  antitoxm  was  administered.     In 
the  other  no  antitoxin  was  given  and  no  exudate  developed. 

You  may  remember  a  report  of  mine  in  regard  to  an  institution  in 
which  all  the  children  h^d  given  spm^  months,  before  ttie  ne^gal^^^ 
Schick  test,  yet  seven  children  developed  tonsillitis  with  patches 
within  a  week's  time,  and  all  were  shown  to  have  diphtheria  bacilli 
All  the  children  but  the  la^t  one  received  antitoxin,  and  this  one« 
like  the  others,  recovered  promptly.  If  I  had  not  withheld  the  anti- 
toxin from  the  last  case  it  would  have  beeQ  thought  that  antitoxin 
had  cured  the  others. 

In  a  hundred  other  little  children  living  in  different  wards  in  this 
institution  no  suspected  cases  developed,  yet  when  we  made  cultures 
we  found  the  extraordinary  condition  that  over  50  per  cent  of  these 
children  carried  virulent  diphtheria  bacilli  in  their  throats.  My 
interpretation  of  these  cases  is  that  it  is  possible  under  unusual  con- 
ditions, such  as  an  infectious  tonsillitis,  together  with  a  diphtheria- 
carrier  condition,  to  develop  a  slight  diphtheria  even  in  cases  having 
just  enough  antitoxin  to  give  the  negative  Schick  test,  but  I  believe 
these  cases  will  never  be  severe  and  will  recover  without  additional 
antitoxin. 

Before  taking  up  active  immunization  let  us  consider  the  need  of 
additional  measures  to  combat  diphtheria.  We  have  noticed  in  New 
York,  Pennsylvania,  Massachusetts,  Connecticut,  and  other  plaxres 
that  there  has  been  only  a  moderate  decrease  in  the  number  of 
cases  through  the  use  of  isolation  guided  by  cultures,  and  the  use  of 
immunizing  doses  of  antitoxin  has  been  very  much  greater,  for  the 
deaths  have  been  reduced  to  one-fifth  their  previous  number. 

It  is  rather  interesting  that  during  the  last  nine  years  Uie  diph- 
theria mortality  in  New  York  State,  outside  of  the  city,  has  risen 
from  about  11  per  100,000  to  18  per  100,000.  In  New  York  City  it 
rose  from  19  per  100,000  in  1916  to  22  per  100,000  in  1919.  Up  to 
1920  there  were  in  New  York  City  about  15,000  cases  and  1,200  deaths 
a  year.  These  facts  make  us  appreciate  that  we  have  not  yet  con- 
quered diphtheria.  The  only  additional  measure  that  seemed  imme- 
diately available  was  the  testing  out  of  the  value  of  active  immuniza- 
tion with  diphtheria  toxin  modified  by  antitoxin.  With  the  Schick 
test  it  became  very  easy  to  test  whether  toxin-antitoxin  injections  in 
children  would  give  antitoxic  immunity ;  and  if  it  developed,  to  test 
its  duration.  Babes  ^ay  back  in  1895  showed  it  developed  in  guinea 
pigs  and  that  it  lasted  at  least  for  some  months.  Some  years  later 
Theobald  Smith  showed  it  lasted  about  two  years.  Could  we  expect 
it  to  last  longer  in  a  human  being  than  in  guinea  pigs?  We  could 
at  least  hope  that  it  would,  because  there  is  some  tendency  in  a  human 
being  to  develop  and' maintain  natural  immunity.  Whether  this  nat- 
ural development  of  antitoxin  is  due  to  the  person  becoming  a  carrier 
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or  is  an  inherent  condition  we  do  not  know,  but  the  fact  gave  us  the 
hope  that  if  antitoxic  immunity  were  once  developed  it  might  be  a 
permanent  acquisition. 

The  toxin-antitoxin  vaccine :  Why  did  we  choose  the  mixture  we 
are  using?  We  knew  from  animal  experimentation  on  horses  and 
guinea  pigs  that  a  tremendous  amount  of  slightly  overneutralized 
toxin  could  be  safely  injected  and  give  more  antitoxic  response  than 
a  safe  dose  of  straight  toxin.  We  did  not  know  how  much  toxin  to 
use  in  children,  but  we  started  oif  to  use  in  1  cc.  of  mixture  three 
L  plus  doses  of  toxin  neutralized  to  sucli  an  extent  that  5  cc.  of  the 
mixture  would  produce  paralysis  in  a  guinea  pig.  This  mixture  was 
effective,  but  because  of  the  large  amount  of  bacillus  protein  in  it 
it  caused  in  some  severe  reactions.  We  also  tried  giving  fire  1/  plus 
doses  of  neutralized  toxin.  This  gave  us  no  better  results,  and  so 
I  determined  to  try  one-half  of  an  L  plus  dose  and  also  one-tenth  of 
an  L  plus  dose  of  toxin.  The  children  receiving  the  one-tenth  L  plus 
as  a  dose  have  almost  no  annoyance  from  the  injections.  In  the 
only  school  in  which  we  have  made  retests  the  results  are  as  good  as 
with  those  receiving  the  three  L  plus  doses. 

The  immunizing  results:  At  my  request  Doctor  Zingher  selected  in 
1915  a  number  of  institutions  where  the  children  remained  for  some 
years.  He  Schick  tested  the  children,  and  he  and  Doctor  Schroder 
have  retested  them  year  by  year.  It  has  been  found  that  in  nearly  all 
cases  a  child  becoming  immune  remains  so  for  at  least  six  and  one- 
half  years.  Very  few  relapses  have  occurred,  and  the  children  who 
relapsed  became  negative  and  remained  so  when  reinjected  with 
toxin-antitoxin.  Possibly  we  are  a  little  too  optimistic  in  our  esti- 
mate of  the  duration  of  the  immunity,  because  in  injecting  the  chil- 
dren every  one  or  two  years  with  toxin  of  the  Shick  test  there  may 
be  a  little  stimulus  to  the  development  of  antitoxin.  To  eliminate 
this  factor  we  shall  not  make  retests  in  certain  institutions  and  schools 
until  after  the  lapse  of  a  number  of  years. 

In  New  York  we  have  had  absolutely  no  serious  consequences  from 
the  administration  of  the  toxin-antitoxin.  We  have  had,  of  course,  the 
usual  proportion  of  swollen  arms.  Fortunately,  little  children  imder 
'i  years  seldom  develop  annoying  reactions  except  slight  local  swell- 
ings and  temperatures.  The  older  children  have  in  about  10  per 
cent  sore  arms  for  two  or  three  days,  with  or  without  some  rise  in 
temperature.  When  we  first  started  the  injections  we  prepared  our 
own  toxin  from  bouillon  made  from  meat  which  was  allowed  to  fer- 
ment through  the  multiplication  of  the  germs  clinging  to  it.  In  this 
first  fermentation  certain  slightly  toxic  products  were  occasionally 
formed  which  were  not  destroyed  by  the  subsequent  heating.  These 
products  created  a  disturbance  in  certain  individuals.     Indeed,  we 
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had  four  cases  in  which  there  were  definite  toxic  effects;  these  chil- 
dren were  prostrated  for  a  few  hours.  Since  then  we  have  used  noth- 
ing but  the  soluble  products  of  fresh  sterilized  meat  for  the  nutrient 
medium.  To  this  has  been  added  the  colon  bacillus  to  ferment  the 
sugar,  and  then  the  diphtheria  bacillus  to  provide  the  toxin,  so  there 
can  be  no  proteins  in  the  toxin  broth  except  from  the  diphtheria 
and  colon  bacilli  and  from  the  meat  itself.  We  are  now  testing  out 
a  product  which  has  only  one-thirtieth  of  the  bacillus  protein  that 
the  present  preparation  contains.  If  this  new  mixture  answers  as 
well  as  our  present  one,  we  will  greatly  lessen  these  annoying  reac- 
tions, and  so  remove  the  only  real  objection  to  the  injections. 

Supposed  illness  following  the  injections:  If  hundreds  of  thou- 
sands of  children  are  injected,  there  will  surely  develop  in  some  ill- 
ness which  is  a  mere  coincidence  and  not  due  to  the  injections.  As  an 
illustration  I  will  mention  something  that  happened  some  years  ago. 
I  asked  a  physician  to  go  to  Staten  Island  to  inject  an  infant  with 
toxin-antitoxin.  On  account  of  a  sudden  storm  he  deferred  his  trip 
until  the  next  day,  and  then  found  the  child  had  died  of  convulsions 
during  the  previous  night.  If  he  had  injected  the  child  at  the  time 
set,  it  would  have  been  thought  that  the  vaccine  had  killed  it.  Amcmg 
the  60,000  children  that  have  received  the  injections  through  us  there 
is  only  one  in  which  death  has  occurred  within  a  period  of  a  few 
weeks.  This  child  died  of  meningitis.  The  only  possible  connection 
would  be  that  the  toxin-antitoxin  lowered  the  child's  resistance  and 
so  made  infection  possible. 

The  vcUue  of  immunization  of  school  children:  The  attempt  to 
immunize  the  school  child  is  worth  while,  both  because  of  the  actual 
protection  given  and  because  it  paves  the  way  to  reach  in  the  same 
families  children  of  pre-school  age,  who  are  really  the  ones  most  in 
need  of  protection.  We  believed  that  if  every  parent  of  a  school  child 
should  receive  a  letter  from  the  department  of  health  urging  immuni- 
zation against  diphtheria,  it  would  make  an  immense  impression  on 
the  people  of  the  city  of  New  York  and  it  would  help  to  persuade  the 
parents  to  have  the  younger  children  receive  the  injections  either 
from  the  health  officials  or  from  their  private  physicians. 

For  these  two  reasons  we  have  devoted  ourselves  during  the  past 
two  years  chiefly  to  the  schools.  By  June  almost  every  public-school 
child  in  New  York  will  have  received  a  circular  of  information  to 
take  home ;  nearly  300,000  of  them  will  have  been  Schick  tested,  and. 
*  if  necessary,  given  treatment.  With  the  closing  of  the  schools  we 
expect  to  make  a  drive  to  vaccinate  the  children  who  are  too  young 
to  go  to  school. 

Certificates :  These  are  given  in  two  forms.  The  first  simply  states 
that  the  injections  have  been  received,  the  other  that  a  retest  has 
established  immunity.    One  should  never  give  a  certificate  of  success- 
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ful  immunization  after  merely  giving  the  injections,  because  we 
know  that  anywhere  from  10  to  30  per  cent  of  the  nonimmunes  will 
not  be  fully  protected  from  diphtheria  by  one  series  of  injectionsl 
Such  a  certificate  may  give  a  false  sense  of  security  to  the  parents. 
We  therefore  issue  immunization  certificates  only  after  a  negative 
Schick  reaction  at  the  retest.  Eetests  are  made  four  to  six  months 
after  the  completion  of  the  injections. 

The  results  observed  among  the  test  children:  We  have  indexed 
90,000  children  who  have  been  Schick  tested  by  the  physicians  work- 
ing under  Dr.  M.  C.  Shroder  and  Dr.  A.  Zingher.  About  80,000  of 
these  had  an  originally  negative  Schick  test  or  the  retests  after  the 
injections  were  negative.  About  10,000  of  those  who  were  origi- 
nally positive  and  who  received  two  or  three  injections  have  not  been 
retested  or  on  retest  were  found  to  be  positive. 

The  following  table  gives  our  findings : 

Taule  1. — Number  of  siupected  cases  of  diphtheria  developing  in  90,000  un- 
treated school  children  and  in  90,000  who  had  been  Schick  tested  and  when 
positive  given  two  or  three  injections  of  toxin-a/ntitoxin. 


Number 

ofchU- 

dren. 


00^  000 

ao^ooo 

8,200 
1,800 


90^000 


Result  of  Schick  test. 


Originally  negatiTe. 
OriginaUy  positive. 

PodHve. 

do 


Tested  and  when  uecessary  injected. 
Neither  tested  nor  injected,  controls. 


Result  of  retest,  if  retested. 


Not  retested 

Became  negative. . . 
Not  retested 

Remained  positive. 


:}^ 


000 


Number 
of  re- 
ported 
cases  of 
suspect- 
ed dinh- 
theria. 


{. 


4 
4 


12 
64 


Summary :  Among  the  90,000  untreated  school  children  there  de* 
veloped  54  cases  of  probable  diphtheria  during  the  past  four  winter 
months.  Among  the  90,000  school  children  of  the  same  ages  who 
were  Schick  tested  last  spring  and,  when  positive,  given  two  or  three 
injections  only  12  developed  the  disease. 

Of  the  90,000  tested  children,  about  80,000  were  either  originally 
negative  or  on  retest  after  the  injections  found  to  be  negative  to  the 
Schick  test.  Only  four  of  these  80,000  developed  suspected  diph- 
theria. This  demonstrates  that  a  negative  Schick  test  indicates  an 
almost  complete  immunity  to  diphtheria. 

Among  the  8,200  who  were  originally  Schick  positive  and  were  not 
retested  after  the  injections,  4  cases  developed.  These  8,200  were, 
as  a  rule,  among  the  latest  to  receive  the  injections.  The  1,800  who 
in  spite  of  the  injections  developed  insufScient  antitoxin  to  prevent 
a  moderately  positive  Schick  test  showed  the  highest  incidence  of 
the  disease.    This  result  emphasizes  the  necessity  of  a  Schick  test 


58        TRAXSACTIOXS  OT  THE  TWENTIETH  AXNUAL  CONFERENCE. 

several  months  after  the  injections.  Those  who  still  give  the  positive 
reaction  should  receive  a  second  series  of  injections.  You  may  not 
realize  that  we  have  as  a  i)rotection  from  diphtheria  both  antitoxic 
and  bactericidal  immunity.  There  is  no  practical  way  to  test  the 
bactericidal  inmuinitv. 

Doctor  Ci  .M.MiNo.  Before  be«;innin^  the  discussion  we  can  take  up 
the  allied  papers — "  The  eifect  of  distribution  by  the  official  a<2:encies 
of  biologic  products  on  child  morbidity  and  mortality."  Doctor 
Havne  Avill  talk  about  this. 

DISTRIBUTION  BY  OFFICIAL  AGENCIES  OF  BIOLOGIC  PRODUCTS 

ON  CHILD  MORBIDITY  AND  MORTALITY. 

Doctor  Hayne.  This  is  an  unexpected  honor,  but  I  always  have  an 
impromptu  speech  with  me.  I  am  not  a  scientist.  I  am  a  plain, 
blunt  man  who  loves  my  fellow  men  and  women  and  children. 

South  Carolina  has  the  unique  position,  which  will  be  disputed 
by  the  majority  of  the  States,  of  actually  distributing  diphtheria 
antitoxin  free  to  its  citizens.  A  great  many  States  claim  to  do  this, 
but  do  not  do  it.  We  distribute  it  free  to  every  citizen  in  South 
Carolina,  and  there  are  no  strings  to  it.  Whether  this  does  good  or 
whether  it  does  harm  we  are  prepared  to  prove  by  moi-tality  statis- 
tics. Morbidity  statistics  are  about  as  inaccurate  in  South  Carolina 
as  they  are  in  Maryland  or  Massachusetts.  Therefore  we  lay  no 
stress  upon  morbidity  statistics,  but  our  mortality  statistics  are  about 
IK)  per  cent  correct.  We  believe  that  because  they  have  been  inves- 
tigated and  accepted  by  the  Census  Bureau,  which  is  a  department  of 
the  Federal  Government,  and  therefore  can  not  err. 

We  have  been  following  our  statistics  in  South  Carolina  since 
1915,  when  we  entered  into  the  registration  area,  and  that  is  only  a 
period  of  seven  years,  and  we  are  sorry  to  say  that  our  death  rate  in 
diphtheria  is  going  up  rather  than  going  down. 

We  started  the  free  distribution  of  diphtheria  antitoxin  in  1908, 
so  that  we  had  been  distributing  it  seven  years  before  we  got  our 
first  reliable  mortality  report.  I  l)elieve  that  in  about  1890  or  1900 
the  mortality  statistics  for  the  United  States  showed  that  there  .were 
4'^  l)er  1.000  deaths  from  diphtheria  in  the  United  States,  and  the 
average  mortality  in  1918  was  about  18  per  100,000  of  population. 
The  average  mortality  in  South  Carolina  is  alK)ut  6  per  1,000.  This 
is  the  lowest  mortality  of  any  State  in  registration  area  except  Ver- 
mont, Montana,  Washington,  and  Colorado,  and,  of  coui^se,  in  Mon- 
tana, Washington,  and  Colorado,  especially  Mcmtana,  the  distances 
are  so  great  between  carriers  and  between  individuals  that  tliere  may 
be  some  reason  for  that  low  nioilality  iu  Montana  outside  of  the 
climate. 
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In  Vermont  we  can  only  attribute  it  to  the  fact  tliat  Vermont,  like 
South  Carolina,  is  a  rural  State  to  a  preat  extent,  and  it  has  an  ex- 
cellent State  health  officer  in  charge  of  its  affairs. 

Joking  aside,  we  feel  our  method  of  distribution  of  diphtheria 
antitoxin  is  ideal. 

I  would  like  to  read  you  a  clause  of  the  contra<?t  that  we  have  with 
a  biological  firm  for  the  distribution  of  antitoxin.  We  used  to  manu- 
facture it,  but  after  having  killed  four  children  in  one  summer — or 
at  least  we  were  so  accused — and  having  a  $25,000  verdict  brought 
against  the  State,  we  feel  a  sort  of  delicacy  in  manufacturing  and 
we  prefer  to  let  some  biological  firm  take  the  responsibility.  In 
other  words,  we  are  passing  the  buck.  I  will  read  you  this  clause 
that  I  referred  to. 

(Clause  referred  to  read.) 

I  read  that  to  show  what  we  are  doing  in  that  respect.  The  anti- 
toxin is  put  in  every  hamlet  in  South  Carolina.  South  Carolina  is 
85  per  cent  rural,  and  there  are  no  cities  except  Charleston.  The 
rest  are  really  overgrown  villages.  At  no  point  in  South  Carolina 
is  a  depot  more  than  5  miles  from  a  doctor.  A  doctor  can  get  any 
amount  of  diphtheria  antitoxin  free,  from  200,000  units  to  the  proper 
amount,  which,  if  the  case  is  recognized  in  time,  is  about  5,000  units, 
or  not  over  10,000.  Of  course,  as  I  say,  I  am  not  a  scientist,  but  the 
amount  they  get  usually  cures  them. 

We  have  found,  of  coui*se,  that  thei'e  is  a  large  amount  of  diph- 
theria antitoxin  administered  to  children  who  do  not  have  diphtheria, 
but  we  have  not  found  any  bad  results  occurring  in  the  children  or 
an}'  deaths  (m  account  of  giving  diphtheria  antitoxin,  whereas 
prior  to  the  administration  of  diphtheria  antitoxin  there  were  very 
bad  results  from  those  who  did  not  get  diphtheria  antitoxin  where 
they  had  diphtheria. 

I  believe  there  is  no  single  measure  that  has  done  as  viuch  toward 
reducing  the  death  rate  amongst  children  with  diphtheria  as  the 
fact  that  a  doctor  can  get  it  free,  that  he  does  not  have  to  make  out 
a  pauper's  certificate  to  get  it,  that  it  is  easier  for  him  to  give  it 
than  not  to  give  it,  and  for  that  reason  I  think  our  method  is  tlie 
best  that  I  know  of. 

It' costs  the  State — and  we  are  diealing  with  budgets  nowadays,  so 
you  are  interested — it  costs  South  Carolina  about  $13,000  to  give 
this.  That  is  the  maximum  amount  it  ever  cost.  We  have  a  popula- 
tion of  1,700,000  people,  black  and  white,  and  it  is  not  a  prohibitive 
cost  to  give  it  free. 

Take  your  big  States  and  proportion  it  to  that  amount,  say  $1,000 
or  $750  per  100,000  of  population,  and  you  get  the  price.  I  would 
like  to  briefly  tell  you  what  we  are  doing  with  the  Schick  test  and 
toxin-antitoxin. 
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I  may  not  have  completely  understood  Doctor  Park.  My  im- 
pression was  they  did  the  Schick  test  before  givinig  the  toxin-anti- 
toxin. We  give  the  toxin-antitoxin  to  every  school  child,  regardless 
of  whether  they  are  positive  or  negative.  That  is  expensive,  but 
we  are  doing  it  as  an  experiment  in  one  county — ^the  county  of 
Charleston,  outside  the  city  of  Charleston.  We  have  immunized  and 
card-indexed  3,000  children  in  the  county.  We  propose  to  find  out 
in  a  year  or  two  whether  those  children  have  diphtheria,  how  many 
have  it,  and  in  that  way  we  will  be  able  to  report  something  worth 
while  in  regard  to  the  immunization  of  children  with  toxin-antitoxin. 
We  give  the  typhoid  and  paratyphoid  free,  and  it  gives  a  tremendous 
reaction;  therefore  the  slight  reaction  from  the  toxin-antitoxin  is 
appreciated  by  the  people.  We  do  not  distribute  it  free  in  the  State 
unless  we  are  convinced  that  the  physician  who  obtains  the  toxin- 
antitoxin  is  capable  of  administering  it,  and  whenever  we  are  in 
doubt  we  have  them  come  to  the  laboratory  and  show  them  how  to 
administer  it. 

Doctor  CiTMMiNG.  The  next  topic  is  "  State- wide  programs  for  the 
application  of  the  Schick  test  and  toxin-antitoxin  immunization.^ 
Doctor  Nichols  was  here  and  had  to  leave.  We  will  proceed  with 
the  next  question,  which  is  "Standardizing  technique,"  by  Doctor 
McCoy,  director  of  the  Hygienic  Laboratory. 

STANDARDIZING  TECHNIQUE. 

Doctor  McCoy.  It  is  traditional  with  men  who  work  on  the  same 
line  with  Doctor  Park  that  after  he  has  spoken  on  diphtheria  nothing 
remains  to  be  said.  Doctor  Park,  however,  refrained  from  taking  up 
the  matter  of  standardization  of  the  agents  under  discussion,  and  it 
is  on  this  point  that  I  will  speak  briefly. 

Introductory  to  this,  I  should  like  to  say  it  appears  that  in  the 
Schick  test  we  have  about  the  only  truly  logical  and  scientific  prophy- 
lactic inoculation  in  use,  because  bv  means  of  the  Schick  test  we 
find  out  in  advance  just  what  particular  persons  need  immunization 
and  then  proceed  to  immunize  them  with  the  toxin-antitoxin  mixture. 
In  the  case  of  typhoid,  smallpox,  and  other  prophylactic  vaccina- 
tions we  immunize  everybody  and  doubtless  immunize  many  who 
have  a  natural  immunity  to  the  disease  in  question. 

Standardization  of  the  Schick  test  has  recently  been  ruled  by 
the  Surgeon  (Jenerars  office  to  come  under  the  provisions  of  the 
law  of  July  1,  1902,  which  requires  that  a  license  shall  be  obtained 
by  the  manufacturer  before  selling  the  product  in  interstate  traffic. 
The  details  of  our  efforts  at  standardization  would  not  be  of  special 
interest  to  you,  but  you  will  be  inter^ted  to  know  that  the  manu- 
facturers are  required  to  send  samples  of  each  batch  to  the  Hygienic 
Laboratory  for  testing  and  approval  before  they  distribute  it.     The 
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same  thing  applies  to  the  standardization  of  the  toxin-antitoxin  mix- 
ture. Before  we  undertook  this  work  there  had  been  a  considerable 
variation  in  the  strength  of  the  preparation,  and  there  had  been  one 
very  disastrous  accident  in  the  Southwest,  where  a  mixture  was  sent 
out  so  highly  toxic  that  it  resulted  in  a  number  of  fatalities.  The 
present  means  of  control  is  believed  to  insure  two  things;  first,  an 
efficient  preparation  and  the  distribution  of  a  product  having  the 
proper  degree  of  toxicity;  and,  second,  no  dangerously  toxic  prep- 
aration will  be  distributed. 

In  connection  with  Doctor  Haynes's  discussion,  I  think  it  is  proper 
to  state  that  no  one  need  be  discouraged  with  respect  to  the  expense 
involved  in  the  free  distribution  of  antitoxins.  There  has  been 
such  active  competition  recently  between  the  manufacturers  that 
the  price  at  which  antitoxin  can  be  supplied  is  amazingly  low.  I 
am  acquainted  with  one  State  contract  recently  in  which  the  price 
was  something  like  20  cents  for  the  1,000-unit  package,  48  cents  for 
the  5,000-unit  package,  and  98  cents  for  the  10,000-unit  package.  - 

Doctor  Gumming.  Is  there  any  discussion  of  these  papers? 

Doctor  DiUiON.  These  papers  which  we  have  just  listened  to  have 
been  very  valuable  ones.  There  are  one  or  two  statements,  made  or  im- 
plied, by  Doctor  Park  with  which  we  have  to  disagree,  and  that  was 
the  statement,  if  I  understood  him  correctly,  with  reference  to  the 
question  of  diagnosis  of  the  mild  case  of  sore  throat  in  which  there 
was  a  slight  formation  of  a  false  membrane,  and  a  positive  laboratory 
finding  of  diphtheria  bacillus.  It  seems  to  me  there  should  be  no  ques- 
tion as  to  this  being  diagnosed  as  a  case  of  diphtheria.  I  believe  for 
the  protection  of  the  public  a  person  with  diphtheria  should  be  iso- 
lated and  quarantined;  likewise,  a  person  who  is  a  carrier  of  what 
has  proved  to  be  a  virulent  strain  of  diphtheria  bacilli.  In  my 
opinion,  the  public  has  a  right  to  demand  protection  by  their  isola- 
tion so  long  as  they  remain  a  carrier.  During  the  past  six  weeks  my 
attention  has  been  invited  to  a  death  in  which  the  cause  of  death  was 
given  as  spasmodic  croup.  We  refuse  to  accept  spasmodic  croup  as 
a  cause  of  death,  but  have  preferred  to  treat  it  as  a  probable  case  of 
diphtheria  and  prohibited  the  holding  of  a  public  funeral.  The  at- 
tending physician  assured  me  that  this  child,  who  was  3J  years  of  age, 
and  who  had  been  sick  three  days,  had  no  evidence  of  a  sore  throat, 
but  a  post-mortem  which  was  held  disclosed  a  larynx  whose  mucus 
membrane  was  covered  with  the  diphtheritic  exudate.  Smears  made 
from  this  membrane  and  examined  in  the  laboratory  confirmed  the 
diagnosis  by  the  presence  of  Klebs-Loeffler  bacillus.  An  interesting 
thing  in  this  connection  is  the  fact  that  this  body  had  been  embalmed 
18  hours  prior  to  the  holding,  of  the  post-mortem.  Our  laboratory 
made  every  effort  possible  to  obtain  a  growth  from  the  specimen  of  the 
diphtheria  membrane,  but  in  every  instance  was  unsuccessful.    In 
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my  opinion,  this  child  dietl  not  as  a  result  of  tlie  toxins  of  diphtheria 
but  liecause  of  the  mechanical  ob^>tructious  of  the  larvnx  from  the 

mr 

diphtheritic  meml)rane.  Yet  the  attending  physician  assures  me  that 
it  had  no  clinical  evidence  of  the  sore  throat.  I  would  like  to  ask 
IXx!tor  Park  if  this  is  not  a  diphtheria  death,  what  is  it  i 

Doctor  Rawungh.  I  would  like  to  ask  Doctor  Park  the  followinfr 
questions :  How  many  of  his  series  of  90,000  had  three  separate  injec- 
tions of  toxin-antitoxin;  and,  does  glassware  affect  toxin-antitoxin 
as  well  as  the  toxin  used  in  the  Schick  test  i 

I  wish  to  ask  Doctor  McCoy  if  the  Hygienic  Laboratory  pays  any 
attention  to  the  quality  of  .the  glassware  used  for  these  biological 
products '{ 

In  Illii|ois  we  distribute  antitoxin  to  rich  and  poor  alike.  We  have 
in  Chicago  and  other  sections  of  the  State  approximately  400  places 
where  diphtheria  antitoxin  and  other  toxins  and  sera  may  be  ob- 
tained. In  si)ite  of  a  very  favorable  contract  these  products  cost  the 
State  of  Illinois  over  $40,000  a  year. 

We  have  not  been  able  to  obtain  as  good  results  as  we  had  hoped 
for  from  the  general  use  of  free  antitoxin  in  the  reduction  of  our 
mortality  from  diphtheria,  either  in  Chicago  or  in  the  rural  districts. 
I  wish  we  could  report  as  favorable  results  as  those  given  by  Doctor 
Hayne.  We  believe  it  is  a  worth-while  procedure  in  aiding  in  reduc- 
ing the  death  rate,  but  1  think  health  officers  must  concede  that  our 
best  hope  in  rendering  our  communities  immune  lies  not  in  the  diph- 
theria antitoxin  but  in  i.he  general  use  of  toxin-antitoxin.  This  is 
especially  true  because  of  the  big  carrier  problem.  Manj'  of  these 
carriers  have  virulent  diphtheria  germs  constantly  in  their  throats 
and  ive  must  make  immune  those  who  are  in  contact  with  these 
carriers. 

Doctor  CuMMiNO.  Is  there  any  further  discussion? 

Doctor  MiTCHENER.  Froui  the  comments  voited  thus  morning  there 
has  seemingly  been  a  greater  effort  made  to  immunize  children  of 
school  age  w^ith  toxin-antitoxin  than  there  has  been  to  immunize 
those  between  6  months  and  6  vears  of  age.  In  North  Carolina  we 
have  not  put  forth  as  much  effort  to  give  toxin-antitoxin  to  children 
of  school  age  as  in  the  six-months-to-six-years  group,  because  in  this 
group  we  get  a  larger  percentage  of  our  cases  and  a  higher  death 
rate. 

Early  in  the  spring  of  1921  it  was  decided  to  offer  toxin-antitoxin 
in  our  county-wide  campaigns  which,  as  most  of  you  know,  we  have 
been  conducting  in  North  Carolina  for  several  years.  We  advised 
the  older  children  and  the  adults  to  take  typhoid  vaccine  and  the 
younger  ones  to  take  toxin-antitoxin.  The  response  was  exceedingly 
gratifying,  not  only  as  to  the  large  number  of  people  who  received 
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three  treatments  of  typhoid  vaccine  (70,000,  or  about  16^  per  cent 
of  the  population  of  the  area  worked)  but  also  a  large  number  immu- 
nized against  diphtheria,  10,000  having  taken  three  doses  of  toxin- 
antitoxin.  In  Green  County,  which  has  a  population  of  about  16,000 
people,  4,529  were  given  the  typhoid  vaccine  and  1,238  took  toxin- 
antitoxin. 

I  might  state  that  we  have  ignored  the  Schick  test  entirely 
because  of — 

(1)  The  trouble — since  we  can  immunize  with  about  as  little  work 
as  one  meets  in  giving  and  observing  the  test. 

(2)  Lack  of  experience  on  the  part  of  the  men  in  interpreting 
the  reaction. 

The  large  number  immunized  in  these  campaigns  is  attributed  to 
the  fact  that  the  treatments  were  administered  by  local  physicians, 
from,  one  to  eight  participating  in  each  county. 

Doctor  CuMMiNG.  Is  there  any  further  discussion?  Doctor 
Park,  would  you  be  good  enough  to  answer  the  questions? 

Doctor  Park.  Let  us  consider  first  the  question  as  to  the  pro- 
priety of  the  free  distribution  of  unlimited  amounts  of  antitoxin 
by  State  and  city  departments  of  health. 

An  example  will  help  to  explain  my  position.  A  physician  re- 
cently called  up  the  laboratory  and  asked  for  250,000  units  of  tetanus 
antitoxin.  The  physician  in  charge  explained  to  him  that  100,(X)() 
units  would  cover  the  requirements  of  any  case  however  severe.  He 
answered,  ''I  am  asking  for  antitoxin;  not  for  advice."  So  he  was 
told,  "You  can  have  100,000  units  free,  but  if  you  want  any  more 
you  will  have  to  pay  for  it."  He  replied  he  did  not  wish  to  pay 
for  any,  so  he  would  take  the  100,000  units  offered. 

I  think  that  a  health  department  should  distribute  free  any  rea- 
sonable amount  of  a  biological  product,  but  beyond  that  it  should 
make  a  charge.  No  one  up  to  this  time  has  paid  a  cent  for  anything 
beyond  the  amount  we  thought  suitable.  The  conviction  among 
physicians,  therefore,  is  not  very  strong  for  these  tremendous  doses. 
When  physicians  receive  serums  free  they  are  apt  to  think  in  exces- 
sive amounts.  Thev  do  not  seem  to  realize  that  10,(X)0  units  of 
diphtheria  antitoxin  are  one  hundred  time^  as  much  as  would  be 
required  to  neutralize  the  greatest  amount  of  toxin  that  any  case 
ever  had.  We  give  as  much  as  10,000  units  so  as  to  get  sufficient 
antitoxin  quickly  through  the  capillary  walls  to  the  diseased  tissue, 
just  as  we  pour  enormous  amounts  of  water  on  a  burning  building, 
more  than  would  be  required,  if  it  could  all  reach  and  remain  in 
contact  with  the  actual  materials  on  fire. 

The  necessitv  of  the  use  of  the  Schick  test  before  the  toxin- 
antitoxin  injection  depends  on  the  actual  conditions  as  to  the  age  of 
the  children   and   the   help   available.     Under  3  years   of  age  I 


64       TRANSACTIONS  OF  THE  TWENTIETH  ANNUAL  CONFERENCE. 

think  very  few  of  us  would  advise  a  Schick  test,  except  in  family 
practice  or  in  institutions  where  one  is  in  contact  with  the  children, 
and  may  repeat  the  test  from  time  to  time.  The  immunity  derived 
from  the  mother  is  usually  lost  in  the  first  year,  but  some  children 
hold  it  for  two  or  three  years ;  therefore,  a  negative  Schick  test  for 
this  age  is  not 'a  positive  sign  of  permanent  active  inmiunity.  After 
three  years  the  Schick  test,  besides  eliminating  those  who  are  nega- 
tive from  those  to  be  injected,  has  the  great  value  of  proving  in  these 
latter  whether  or  not  there  is  a  lasting  immunity.  After  6  years  of 
age  onlj'  about  one-half  of  the  children  require  toxin-antitoxin,  and 
it  is  therefore  usually  wise  to  give  the  test.  Yet  because  we  do  not 
need  the  same  expert  supervision  for  the  injections  as  for  the  test 
and  because  by  omitting  it  we  save  time,  it  may  be  better  even  after 
the  age  of  6  to  give  toxin-antitoxin  without  the  Schick  test. 

If  the  toxin-antitoxin  is  given  to  all,  there  is  the  advantage,  of 
course,  of  getting  a  little  credit  for  inununizing  those  that  were 
already  immune. 

Before  I  forget  it  I  want  to  speak  in  regard  to  the  enomious 
value  of  Doctor  McCoy's  supervision  of  the  biological  products. 
His  trained  staff  of  workers  at  the  central  laboratory  checks  the 
results  obtained  by  all  of  us  in  our  laboratories  and  so  gives  to  us 
and  the  public  an  added  safeguard.  One  serious  accident  that  hap- 
pened some  time  ago  would  never  have  occurred  if  the  manufacturer 
had  sent  his  products  to  Doctor  McCoy  for  control  tests.  By  keeping 
in  touch  with  all.  Doctor  McCoy  is  able  to  make  regulations  of  great 
value  which  almost  prevent  the  possibility  of  mislabeling  or  accident 

I  think  that  I  was  misunderstood  as  to  the  question  of  the  practical 
application  of  the  cultural  test  to  treatment  and  diagnosis.  It  is 
strange  for  me  to  defend  my  present  ideas  since  I  believe  I  introduced 
the  culture  test.  When  cultures  were  proposed  in  New  York  City  in 
1893,  I  remember  I  thought  we  could  gradually  eliminate  diph- 
theria by  separating  those  who  were  infected  with  the  bacilli  from 
those  who  were  not.  This  hope  was  not  fulfilled  because  the  healthy 
carrier  was  found  to  be  so  widespread  that  the  isolation  of  cases  had 
little  effect  on  the  general  morbidity  rate. 

The  culture  shows  simply  whether  a  diphtherialike  bacillus  is 
present  or  not  and  does  not  make  a  diagnosis.  Except  where 
characteristic  membrane  is  present,  the  clinical  signs  may  also  faiL 
Doctor  Thompson  showed  that  about  10  per  cent  of  the  cases  of 
laryngeal  stenosis  received  at  the  WiUard  Parker  Hospital  were 
not  infected  with  diphtheria  bacilli  and  had  no  exudate  or  pseudo 
membrane  in  the  larynx.  This  catarrhal  inflammation  causing 
stenosis  is  apt  to  appear  before  a  child  develops  a  measles  rash  or 
during  an  attack  of  so-called  influenza. 
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Some  time  ago  the  director  of  the  bureau  of  hospitals  of  the 
tlepartment  of  health  had  a  bad  patch  on  his  throat  and  he  thought 
it  to  be  diphtheria.  Antitoxin  was  given  immediately  and  a  culture 
was  made.  The  culture  turned  out  to  be  negative.  If  bacilli  had 
been  present,  we  would  have  called  it  undoubted  diphtheria,  while 
in  fact  the  bacilli  would  probably  have  been  inactive. 

I  remember  when  we  first  applied  the  culture  test  in  the  diph- 
theria wards  in  New  York  City  half  of  the  patients' did  not  have 
the  diphtheria  bacilli  in  the  exudate.  These  patients  had  been 
sent  to  the  hospital  as  a  safety  measure,  because  they  were  sus- 
pected of  having  diphtheria.  No  one  would  approve  of  holding 
back  antitoxin  if  he  suspected  diphtheria  until  the  culture  results 
were  obtained. 

A  lot  of  children  get  tonsillitis  in  the  wintertime,  and  some  are 
r^arriers  of  diphtheria  bacHli  which  may  or  may  not  cause  diph- 
theria. Wlien  we  make  cultures  and  find  diphtherialike  bacilli  we 
do  not  know  whether  the  bacilli  are  taking  an  active  part.  Indeed, 
from  the  smears  alone  we  do  not  even  know  that  these  organisms 
are  virulent.  From  the  standpoint  of  prevention  we  assume  their 
virulence  and  declare  that  the  cases  are  a  danger  to  others  and 
treat  them  as  cases  of  mild  diphtheria. 

Last  year  we  limited  the  children  in  many  schools  to  two  injec- 
tions of  toxin-antitoxin  with  the  idea  that  it  was  more  practical  to 
give  all  positively  reacting  cases  only  two  injections;  then,  on  repeat- 
ing the  Schick  test  in  three  months,  to  reinject  the  moderate  per- 
centage of  those  who  reacted  positively,  rather  than  to  give  all  the 
children  the  three  injections.  We  found,  however,  that  there  wa§ 
considerable  difficulty  in  getting  the  Schick  retests,  and  so  we  have 
finally  settled  on  giving  three  injections  to  all  who  require  pro- 
tection. 

It  is  interesting  to  note  that  wliile  we  have  been  attacking  diph- 
theria from  a  new  angle  the  mortality  has  dropped  in  New  York 
City  much  below  the  lowest  recorded  rate.  This  year  the  mortality 
so  far  has  been  the  same  as  last  year,  but  the  number  of  cases  has 
been  much  less.  We  consider  the  showing  this  year  to  be  very 
encouraging,  as  we  have  had  a  great  increase  in  measles.  We  be- 
lieve this  infection  caused  many  cases  of  diphtheria  carriers  to  de- 
\'elop  the  diphtheria  and  also  caused  some  cases  of  fatal  croup  that 
were  not  diphtheria  to  be  counted  as  such.  We  feel  so  hopeful  that 
we  are  planning  a  campaign  to  immunize  as  far  as  possible  every 
child  in  New  York  City. 

Doctor  Ci  MMixo.  Doctor  Rawlings,  what  is  the  population  of  vour 
State? 

Doctor  Rawlixgs.  A  little  over  7,0(X),000. 
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Doctor  C'tMMix<j.  Doctor  McCoy,  will  you  answer  Dcx-tor  Kaw- 
lings's  question  ( 

Doctor  McCoy.  We  took  into  consideration  the  question  of  jrlass- 
ware. 

Doctor  Ci'MMiN<;.  Is  there  anv  further  discussion? 

Doctor  Chesi^ey.  The  very  low  prevalence  of  diphtheria  fatalities 
in  Washington  has  been  a  source  of  amazement  to  us.  I  wonder  if 
the  .Schick  te«t  has  given  any  information  to  explain  this  low  mor- 
bidity. 

Doctor  McCouMACK.  The  Schick  test  there  did  show  a  ver\'  large 
percentage  of  immunes  in  Seattle.  I  do  not  know  anything  about  the 
application  to  the  whole  State.    The  rate  is  very  remarkable. 

Doctor  Ci'MMixcj.  Doctor  Turner  would  tell  vou  it  is  the  absence  of 
deaths  up  there  in  the  Puget  Soun<l  district.  Is  there  any  further 
discussion?  0, 

(Xo  resi>onse.) 

The  next  subject  on  the  program,  whicli  is  "  Child  hygiene/*  will 
be  postponed  until  this  afternoon.  We  will  take  up,  with  your  l>er- 
missi(m,  the  (juestion  of  '*  Malaria/'  Doctor  Fricks. 

MALARIA. 

Doctor  Fricks.  Mr.  Chairman  and  members  of  the  conference,  it 
is  a  pleasant  task  to  discuss  the  afFairs  of  a  going  concern  at  a  meet- 
ing of  the  stockholders  and  their  associates;  therefore  I  am  pleased 
indeed  to  talk  to  you  to-day  al)out  our  cooi)erative  pi-ogram  for 
malaria  control,  which  has  been  unquestionably  a  very  successful 
business  venture  looking  to  health  improvement  in  the  South.  I  am 
told  that  this  cooperative  program  for  malaria  control  has  returnetl 
huge  dividends  to  some  of  the  health  officers  who  have  entered  into 
it,  particularly  in  the  way  of  public  approval  of  their  activities,  and 
in  no  State,  so  far  as  I  know,  has  it  been  a  liability  or  hindrance  to 
the  State  health  officer  in  carrying  out  liis  general  program  for  health 
improvement.  I  appreciate  the  fact  that  not  all  of  you  State  health 
officers  are  directly  interested  in  malaria  control,  but  1  feel  sure 
that  you  are  all  interested  in  the  successful  working  of  a  cooperative 
agreement  such  as  the  Public  Health  Service,  the  International 
Health  Board,  and  the  different  State  health  authorities  have  en- 
tered into  for  malaria  control. 

Ten  years  ago  governmental.  State,  and  private  health  agencies 
began  to  realize  that  little  was  being  actively  done  toward  the  con- 
trol of  malaria  in  the  United  States,  although  it  had  been  demon- 
strated conclusively  that  malaria  could  be  controlled  in  the  Tropics. 
where  presumably  the  problem  was  more  difficult  to  handle.  Follow- 
ing the  methods  whicli  had  been  employed  for  malaria  control  in  the 
Tropics,  the  Public  Health  Service  and  the  International  Health 
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Koard  assisting,  tlie  various  State  and  local  health  officials  concerned 
began  making  demonstrations  in  urban  malaria  control  at  many 
places  in  the  Southern  States.  These  demonstrations  were  generally 
successfid,  and  in  most  instances  the  community  immediately  con- 
cerned was  highly  enthusiastic  over  the  results  accomplished. 

At  this  time,  however,  no  definite  program  for  a  fixed  and  per- 
manent policy  for  continuing  and  expanding  these  malaria-control 
demonstrations  was  entered  into  by  the  cooperating  agencies,  and 
although,  as  before  stated,  most  of  these  demonstrations  were  highly 
successful,  they  did  not  lead  up  to  the  establishment  of  permanent 
programs  for  malaria  control  by  the  different  State  health  authori- 
ties. Three  years  ago  such  an  arrangement  was  entered  into  by  the 
cooperating  agencies  with  the  health  authorities  of  10  Southern 
States.  Thus  our  cooperative  program  for  malaria  control  was 
begun,  the  success  of  which  has  been  to  me  most  marvelous.  Ou^ 
foundations  were  sound,  of  course,  because  we  had  been  conducting 
successful  demonstrations  in  urban  malaria  control  for  several  years. 
We  knew  that  these  could  be  relied  upon.  We  also  had  considerable 
experience  in  temporary  campaign  for  health  improvement  con- 
ducted by  outside  agencies  in  other  fields  and  thereby  knew  some  of 
the  mistakes  which  must  be  avoided.  It  may  be  that  our  cooperative 
program  from  a  business  standpoint  is  a  cumbersome  arrangement, 
but  we  have  had  no  serious  difficulty  among  ourselves  in  settling  the 
small  matters  which  have  come  up  from  time  to  time.  We  all  see 
clearly  the  objective  which  we  have  in  view — malaria  control  and  the 
strengthening  of  the  different  State  health  departments  engaged  in 
this  work.  It  may  be,  perhaps,  that  if  we  had  entered  into  our 
cooperative  agreement  with  only  one  idea  in  view — ^that  is,  malaria 
control — by  traveling  alone  we  might  have  traveled  faster  in  a  sense, 
at  least,  but  when  the  greatest  good  is  properly  weighed  and  the 
largest  results  are  considered,  I  feel  that  our  policy  of  helping  the 
State  health  authorities  to  graft  malaria  control  onto  their  general 
program  of  health  work  has  proved  the  wisest  and  most  beneficial  in 
the  long  run,  and  I  believe  that  the  progress  of  our  cooperative 
malaria  control  work  during  the  past  three  years  has  demonstrated 
the  wMsdom  of  our  policy. 

Up  to  the  time  that  our  cooperative  agreement  was  entered  into 
many  sporadic  attempts  at  malaria  control  in  the  Southern  States 
had  been  successfully  completed,  but  no  State  had  outlined  or 
adopted  a  definite  program  of  malaria  control.  Now^  every  State, 
possibly  except  one,  that  has  a  malaria  problem  has  also  a  malaria 
program  with  personnel  and  funds  allotted  for  carrying  it  out,  and 
no  State  which  entered  into  the  cooperative  agi^eement  has  taken  its 
•'  hand  from  the  pl!ow." 
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In  the  beginning  we  realized  that  cooperative  malaria  control 
would  be  developed  along  different  lines  in  the  different  States,  be- 
cause their  problems  would  be  somewhat  different,  and  not  all  of  thf 
States  had  reached  the  same  point  of  development  in  their  general 
health  work.  I  have  always  felt  that  ultimately  malaria  control 
must  fit  in  closely  with  other  rural  health  work,  but  it  was  necessary 
for  us  to  begin  our  cooperative  malaria  work  on  a  basis  of  urban 
demonstrations,  because  previous  experience  had  demonstrated  that 
such  demonstrations  were  feasible,  and  we  were  in  a  position  to 
furnish  expert  assistance  by  sanitary  engineers  who  had  been  trained 
in  work  of  this  character.  Hence  several  of  the  States  found  that 
malaria  control  could  be  best  conducted  under  the  division  of  sani- 
tary engineering,  while  in  some  States  the  work  has  already  been 
placed  under  the  division  of  rural  sanitation. 

I  shall  not  take  time  to  enter  into  the  details  of  our  cooperative 
malaria  control  work  in  each  State.    Some  of  the  State  health  officers 
most  vitally  interested  are  here  and  can  tell  you  what  is  being  done 
in  their  respective  States.    I  would  like  to  impress  you  with  the  fun- 
damental idea  of  our  cooperative  agreement,  which  is  that  it  is  the 
duty  of  the  State  health  officer  to  outline  the  policy  and  determine 
the  direction  under  which  malaria  control  should  be  conducted  in 
liis  State  in  order  to  correlate  this  work  with  other  health  activities 
and  insure  its  permanency.    As  an  index  of  the  progress  which  has 
been  made  in  cooperative  malaria  control  work,  I  shall  give  you  a 
very  few  figures.    Upon  inquiry  we  secured  records  of  expenditures 
for  malaria  control  during  1921  of  more  than  $270,000,  which  had 
been  locally  appropriated.    These  records  are  undoubtedly  incom- 
plete.   This  year,  1922,  three  of  the  States  which  are  undertaking 
cooperative    malaria    control    have    appropriations    or    aUotment^ 
amounting  to  $10,000  each  for  malaria  control ;  four  States  are  con- 
tributing $5,000  each  for  malaria  control ;  and  two  others  $2,500  each 
for  malaria  control.    Thus  we  have  in  1922  from  $55,000  to  $60,000 
set  aside  by  southern  States  for  malaria  control,  whereas  previoa> 
to  three  years  ago  no  State  had  a  definite  appropriation  for  this 
purpose,  so  far  as  I  know.     Since  the  cooperative  agreement  was 
entered  into,  three  additional  States  have  come  into  the  work — Mis- 
souri, Illinois,  and  Kentucky — so  that  we  now  have  13  States  inter- 
ested in  malaria  control  and  carrying  on  a  definite  program  with 
that  end  in  view.    In  fact,  every  State  in  the  Union  in  which  malaria 
i£j  of  sanitary  importance  is  now  doing  something  for  its  controL 
except  possibly  Florida.    We  have  no  working  agreement  with  that 
State,  and  therefore  I  do  not  know  what  is  being  done  there. 

In  my  judgment,  the  remarkable  success  of  our  cooperative  pro- 
gram for  malaria  control  is  based  upon  the  fact  that  there  is  a  wide- 
spread demand  for  malaria  control  throughout  the  South,  efforts  for 
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the  control  of  this  disease  havii%  lagged  behind  other  health  activi- 
ties in  every  State.  Also,  we  had  our  past  experiences  in  other 
health  campaigns  to  profit  by,  and  have  conducted  this  one  on  the 
basis  that  each  party  coop^ating  mu^  contribute  something  and 
must  carry  a  definite  part  of  the  load. 

In  addition  to  supervising  the  cooperative  work  of  malaria  con- 
trol, the  Public  Health  Service  has  also  conducted  certain  investiga- 
tions pertaining  to  malaria  in  which  you  will  no  doubt  be  interested. 
I  shall  barely  mention  these  investigations,  because  while  they  are  of 
greatest  importance  they  are  still  under  w^y  and  will  be  the  sub- 
ject of  future  reports.  One  of  the  subjects  under  investigation  is 
the  importance  of  malaria  on  the  growth  and  development  of  chil- 
dren. I  do  not  believe  that  this  matter  has  been  given  the  attention 
in  the  past  which  it  deserves.  Certainly,  where  malaria  infection  is 
heavy  the  majority  of  the  children  are  infected  quite  early  in  their 
lives,  and  heavy  infections  among  children  must  seriously  interfere 
with  their  growth  and  development.  A  study  of  malaria  among 
the  school  children  of  the  South  has  been  undertaken,  and  in  co- 
operation with  Dr.  Taliaferro  Clark,  of  the  Division  of  Child  Wel- 
fare, these  studies  will  be  carried  on  with  the  care  to  which  they  are 
entitled. 

Another  investigation  in  which  the  service  is  deeply  interested  is 
that  of  malaria  prevalence  and  malaria  reporting.  We  all  realize 
the  inadequacy  of  our  malaria  morbidity  reports.  Most  of  us  ap- 
preciate the  difficulties  encountered  in  attempting  to  determine  the 
amoimt  of  malaria  present  in  any  community  by  any  or  all  of  the 
methods  which  have  been  employed  for  this  purpose.  Asst.  Surg. 
K.  F.  Maxcy  of  the  service  has  been  assigned  to  the  study  of  this 
problem,  and  it  is  hoped  that  he  may  find  some  fairly  easy  yet  effec- 
tive method  of  determining  the  amount  of  malaria  present  in  a 
community. 

Another  subject  still  under  investigation  is  that  of  Paris  green 
as  a  larvicide.  You  all  know  that  we  have  used  oil  for  this  purpose 
since  Dr.  L.  O.  Howard  first  described  its  use  many  years  ago,  but 
oil  has  many  limitations.  Two  years  ago  Dr.  M.  A.  Barber  began 
a  series  of  investigations  of  larvicides  for  the  service.  Doctor  Barber 
soon  found  that  Paris  green  in  extremely  minute  doses  was  a  very 
effective  anopheline  larvicide.  There  is  no  question  whatever  as  to 
the  killing  effect  of  Paris  green  on  mosquito  larvae  in  very  minute 
doses,  but  Doctor  Barber  is  continuing  his  investigations  for  the 
purpose  of  determining  the  most  effective  manner  of  using  or  dis- 
tributing this  poison.  His  investigations  have  already  been  reported, 
and  future  findings  will  be  brought  to  your  attention  through  service 
publications. 

I  thank  you. 
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Doctor  CuMMiNG.  Mr.  Fisher  wM  speak  on  "Methods  of  evalua- 
tion of  results  of  local  measures  for  the  control  of  malaria." 
(Mr.  Fisher  thereupon  read  his  paper.) 

MKTIIODS    OK    EVALUATION    OF    BKSULTS    OK    LOCAL    AIKASUKKS    FOR    THE    CONTROI.    Of 

MALARIA. 

Before  uttemptinj?  to  discuss  the  methocls  for  evaluating  tbe  results  of  local 
measures  for  the  control  of  malaria,  let  us  examine  briefly  why  tliere  should 
be  any  evaluation  of  such  results. 

The  first  reason  for  evaluating  results  or  for  measuring  accomplishments 
comes  from  the  desire  to  know  whether  the  results  attained  are  commensurate 
with  the  effort  expended.  To  answer  this  question  it  is  necessjiry  to  hare 
rather  a  clear  understanding  of  what  Is  included  under  the  designation  of 
i*esults.  By  effort  expended  we  mean  voluntary  effort  as  well  as  paid  effort 
In  malaria  control  work,  perhaps  more  than  in  some  other  lines  of  health  work, 
the  financial  value  has  come  to  be  emphasized  more  than  the  humanitarian 
value.  Whether  this  is  fortunate  or  unfortunate  is  a  moot  question.  In  this 
highly  commercialized  age  It  would  be  very  difficult  in  some  quarters  to  inspire 
any  work  on  humanitarian  grounds  alone  if  there  were  no  financial  reasons 
to  urge.  However,  In  considering  results  accomplished  we  can  not  afford  to 
lose  sight  of  the  humanitarian  results. 

In  considering  both  the  financial  and  the  humanitarian  results  we  must  bear 
in  mind  that  there  are  direct  and  indirect  benefits  of  malaria-control  work  and 
that  the  indirect  benefits  are  none  the  less  real  because  they  are  indirect. 

It  is  i>erhaps  needless  to  say  that  any  measuring  of  accomplisliments  should 
be  unprejudiced.  It  is  well  also  to  remember  that  many  results  are  difficult 
of  measurement  be<*au8e  we  have  no  well-adapted  measuring  stick.  This  dif- 
ficulty accounts  perhaps  in  great  part  for  the  tendency  of  measuring  all  results 
in  malaria-control  work  by  the  yardstick  bearing  the  dollar  mark.  This  meas- 
ure is  at  least  one  in  frequent  daily  and  widespread  use,  and  on  that  account 
more  rea<lily  understood  than  some  other  methods  might  be.  Such  results  as 
(ran  l)e  stated  in  terms  of  dollars  and  cents,  therefore,  should  be  so  stated  be- 
cause they  will  be  perhaps  more  widely  understood  than  if  stated  differently. 
People  appreciate  money,  it  seems  to  me.  even  more  than  they  appreciate  life. 
You  can  prate  about  so-and-so  many  lives  saved  as  a  result  of  your  work 
and  you  will  favorably  impress  a  small  group  of  sympathetic  hearers,  but 
when  you  si>eak  of  thousands  of  dollars  saved  you  get  a  far  wider  hearlnsr- 

Moreover,  Ijecuuse  malaria  does  not  kill  as  many  as  it  temporarily  incapaci- 
tates the  results  of  such  incapacitating,  if  economically  expressed  la  money 
hisses,  appeal  to  a  larger  number  of  i^eople. 

If  wo  examine  the  results  of  malaria -control  measures,  we  find  that  there 
are  both  direct  and  indirect  results.  Some  of  them  are  ditticult  of  measure- 
ment. This  is  true  of  the  direct  results  as  well  as  of  the  indirect  results. 
Some  it  is  imiwssible  to  measure  in  dollars  and  cents. 

Among  the  results  to  be  considei*eil  an<l  methods  of  evaluating  them  may  l>e 
mentioned — 

1.  A  marke<l  decrease  in  the  number  c)f  malaria  cases,  resulting  in  an  «•«»- 
nomic  saving  due  to  the  saving  In — 

(a)  The  sum  spent  for  drugs. 

( b )  The  sum  paid  for  doctors'  or  nurses'  fees. 

(c)  The  sum  lost  because  of  Inability  to  engage  in  protluctive  labor. 

2.  There  is  a  de<'n*ase  in  ithe  malaria  death  rate  resulting  for  each  <leath  In 
fi  saving  equal  to — 
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{(I)  The  same  savin?:  as  accrues  for  the  preventer  of  a  case  of  malaria,  plus 
(e)  A  sum  representing  the  economic  value  of  a  human  life. 

The  best  method  of  arriving  at  these  figures  is  probably  by  a  house-to-house 
<*ensus.  If  the  connnunlty  Is  large,  it  may  not  be  feasible  to  go  to  every  house. 
In  such  a  case  districts  should  be  selected  representative  of  the  whole  popu- 
lation and  a  census  made  in  these,  assuming  that  the  figures  so  obtainetl  bear 
the  same  relation  to  the  true  total  figures  as  the  poi)ulation  canvassed  bears 
to  the  total  population  of  the  town.  This  census  may  include  figures  for  the 
preceding  year.  But  such  figures  will  be  less  exact  than  figures  for  the  cur- 
rent year,  because  one  remembers  more  vividly  what  happened  this  year  than 
last 

There  are,  of  course,  a  number  of  objections  to  talcing  a  census  In  this  way. 
Possibly  the  chief  one  is  the  ignorance  and  suspicion  encountered  among  cer- 
tain elements  of  the  population,  tending  to  produce  untrue  results.  If  the 
census  is  taken  by  a  stranger,  the  persons  questioned  may  resent  what  they 
may  regard  as  a  prying  into  personal  affairs.  The  same  objection  arises  som*?- 
times  when  the  census  is  taken  by  an  acquaintance  or  a  native  of  the  town. 

It  is  ImiM)rtant  in  gathering  and  compiling  information  that  it  be  obtained 
in  the  same  way  before  and  after  measures  are  undertaken.  This  is  advisable 
in  order  that  such  errors  as  are  made  the  first  time  may  be  made  the  second 
time  in  the  same  way,  thus  compensating  each  other.  In  this  way  the  results 
will  be  comparable ;  otherwise  they  will  not. 

Still  another  objection  to  this  metluxl  of  obtaining  information  with  refer- 
ence to  the  former  and  the  present  prevalence  of  malaria  is  due  to  its  in- 
accuracy. It  should  be  remembered  in  this  connection,  however,  that  there  is 
no  absolute  accuracy  in  any  method  of  obtaining  Information.  If  blood  ex- 
aminations were  made  of  every  person  in  the  community  before  the  control 
measurers  were  instituted  and  again  afterwards,  they  would  not  be  abfolutcly 
accurate.     We  must,  therefore,  be  satisfied  with  a  method  that  is — 

(1)  Feasible. 

(2)  Gives  comparable  results. 

(3)  Insufllciently  accurate  for  the  purpose  Intended. 

It  should  be  noted  that  the  purpose  for  which  the  figures  are  intended  have 
much  to  do  with  the  method  of  obtaining  the  figures.  There  are  occasions 
when  the  most  accurate  investigations,  carried  out  by  the  most  careful  and 
most  skilhHl  observers,  are  justified.  But  the  Instances  in  which  such  methods 
should  be  employed  In  evaluating  the  results  of  local  measures  for  the  control 
of  mahu'ia  are  rare  because  of  the  expense  involved. 

Frequently  the  results  will  be  used  to  obtain  appropriations  with  which  to 
maintain  work  already  done.  In  dealing  with  appropriating  bodies,  the  facts 
should  be  so  stated  as  to  be  clearly  comprehended  and  so  as  to  admit  of' no 
misconstruing,  either  willful  or  unintentional. 

The  whole-hearted  statement  of  the  mayor  or  some  other  prominent  person 
in  a  neighboring  town  giving  his  valuation  of  the  work  carried  out  in  his  own 
town  will  have  more  weight  with  a  council  considering  the  advisability  of  mak- 

r 

ing  a  first  appropriation  than  a  compilation  of  the  results  of  blood  examinations. 
Similar  statements  obtained  from  physicians  with  reference  to  the  efPectlveness 
of  control  measures  are  of  great  value.  Such  statements  are  regarded  as 
coming  from  expert  witnesses.  Sometimes  the  witness  is  not  entirely  un- 
prejudiced and  Its  statement  is  afl'ected  accordingly.  I  have  heard  some 
statements  coming  from  enthusiastic  physicians  which  I  found  it  dlfl[lcult  to 
believe.     On  the  other  hand.  I  heard  some  which  were  plain  untruths.    The 
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latter  kind  of  statement  we  usually  try  to  disprove  because  it  hurts  tbe  work. 
We  don't  say  much  about  the  other  kind. 

8.  As  a  third  result  there  is  the  increased  property  value  accruing  because  of 
the  removal  of  the  health  menace  and  of  the  mosquito  nuisance.  This  is  meas- 
ured in  increased  rental  value  and  is  difRcult  to  establish. 

4.  Then  there  is  the  increased  value  to  property  arising  from  the  reclaiming 
of  land  for  agriculture.  Some  of  this  value  can  be  ascertained,  because  the 
growing  crop  where  formerly  mosquitoes  developed  can  be  evaluated.  This 
increased  value  is  sometimes  estimated  by  real  estate  dealers,  landowners,  or 
by  the  property  owners  themselves.  It  not  infrequently  amounts  to  more  than 
was  actually  spent  on  the  whole  undertaking.  The  question  arises,  *'Why, 
if  there  Is  such  an  obvious  material  gain,  was  the  work  not  undertaken  sooner?  " 
I  think  there  are  several  reasons.  One  undoubtedly  is  due  to  a  trait  fre- 
quently found  in  human  nature  whereby  we  are  loath  to  contribute  willfully  to 
an  effort  in  which  our  neighbor  benefits  more  than  we  do,  particularly  if  we 
believe  that  our  neighbor  has  a  reputation  for  being  stingy  or  if  we  think  that 
he  has  in  some  way  offended  us  in  the  past 

Second,  it  requires  a  certain  amount  of  time  and  effort  to  work  out  a  pro- 
gram that  includes  the  whole  community,  and  frequently  the  community  do^ 
not  contain  the  individual  sufficiently  altruistic,  sufficiently  pati^it  and  long- 
suffering  to  endure  all  the  scathing  statements  with  reference  to  the  ulterior 
motives  said  to  be  actuating  him  to  carry  the  work  to  completion. 

Again,  legal  obstacles  may  exist  which  community  enterprise  unassisted  can 
not  surmount. 

I  believe  that  along  these  lines  lies  the  State's  greatest  opportunity  to  reduce 
malaria,  since  the  appeal  can  be  made  to  agricultural  Improvement  as  well  as 
to  health  advancement.  The  work  will  be  largely  self-sustaining,  in  that  much 
of  the  cost  of  eliminating  malaria  will  be  charged  to  agricultural  development 

5.  Among  the  indirect  results  which  accrue  and  which  are  difficult  of  evalua- 
tion but  are  of  great  value  to  the  community  is  the  reputation  for  healthful- 
ness  and  for  progressiveness  which  comes  to  the  community  because  of  tbe 
control  measures  It  carries  out.  The  health  authorities  should  perhaps  not  be 
called  upon  to  measure  this  benefit  Rather  it  should  be  worked  out  by  ^omt 
civic  or  commercial  organization,  such  as  the  civic  league  or  chamber  of 
commerce. 

Instances  have  come  to  our  attention  where  civic  development  utterly  Impos- 
sible without  control  measures  have  immediately  taken  place  after  the  control 
measures  were  successfully  instituted. 

6.  Another  important  indirect  result  comes  from  the  savings  arising  because 
of  increased  bodily  resistance  to  other  diseases.  This  is  comparable  to  tbe 
like  indirect  gain  resulting  to  a  community  when  water-borne  typhoid  fever 
prevailed  until  the  installation  of  a  safe  water  supply  put  a  stop  to  the  recurrinj: 
epidemics.  In  the  case  of  typhoid  fever  it  is  pretty  well  established  that  the 
general  death  rate  is  reduced.  Is  it  also  true  when  malaria  control  measures 
are  Instituted?  It  is  logical  to  believe  that  in  the  case  of  malaria  the  results 
will  be  more  noticeable  than  in  the  case  of  typhoid  fever. 

Before  this  effect  can  be  measured  we  must  have  vital  statistics  covering  a 
number  of  communities  over  a  period  of  years.  I  do  not  know  of  any  socb 
statistics  now  being  collected.    I  think  the  subject  is  worthy  of  study. 

Still  other  indirect  gains  arise  from  various  lines  of  Increased  productivity 
made  possible  by  full-time  labor  and  more  efficient  labor.    Some   of   these 
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gains  can  be  measured,  others  are  practically  inipoRsible  of  evaluation.     liriefly 
enumerated  they  are: 

1.  Increased  production  of  manufactured  goods. 

2.  Cheaper  production  of  manufactured  goods. 

Various  ways  in  which  the  community  is  benefited  thereby  are:  (a)  More 
profit  for  merchants  because  of  larger  volume  of  gocxls  handled;  (&)  more 
freight  for  railroads;  (o)  more  discounts  for  bankers;  (d)  more  employment 
of  labor  to  handle  goods;  (e)  hotter  opportunities  for  professional  men;  if) 
more  days  at  school  for  children;  (g)  better  roads,  due  to  better  drainage; 
{h)  better  schools  becau.se  more  tenable  property  Is  available;  and  so  on.  The 
enumeration  is  almost  endless. 

8.  Lastly  there  results  a  community  spirit  of  cooperation  which  makes  pos- 
sible community  undertakings  pi-eviously  not  thougiit  of.  This  is  particularly 
true  in  matters  pertaining  to  public  health.  *'  The  fly  problem  must  be  solvwl 
next.  If  we  can  eliminate  mosquitoes "  reasons  the  community,  "  why  not 
flies."  As  a  result  the  town  is  cleaned  up.  The  health  depHrtment  is  revivifie<l. 
A  new  spirit  is  abroad. 

To  measure  these  results  accurately  is  diflficult,  but  we  know  they  exist  and 
tbey  contribute  tremendously  to  the  good  will  of  the  State  and  Feclernl  health 
organizations  outside  of  the  community  that  have  made  the  work  possible. 

In  summing  up,  I  should  enumerate  the  methods  of  evaluation  of  results  of 
local  measures  for  the  control  of  malaria. 

1.  A  history  index  made  by  as  intellipent  workers  as  ai*e  available,  showing 
essentially : 

Iiocation  of  house. 

Number  of  cases  in  the  family,  this  year,  last  year. 
I-ength  of  residence  in  the  community. 
Previous  history  of  malaria. 
Economic  loss  due  to  drugs,  fees,  lost  time. 

This  index  to  be  prepared  both  before  any  measures  are  undertaken  and 
about  a  year  later,  and  again  during  the  following  year. 

2.  Definite  statements  from  physicians  with  reference  to  the  reiluction  of 
malaria  cases  in  their  own  practice. 

3.  General  statements  from  leaders  in  the  community  with  reference  to  their 
own  observations  both  as  to  the  amount  of  malaria  and  as  to  the  value  of 
measures  instituted. 

4.  Statements  from  civic  or  commercial  organizations  who  have  studied  the 
effect  of  the  measures  carried  out. 

■ 

5.  Point  out  towns  which  are  spending  money  yearly  on  maintenance  work 
in  order  that  there  may  not  be  a  recurrence  to  former  conditions. 

Doctor  CuMMixo.  Doctor  Ferrell,  would  you  like  to  discuss  Mr. 
Fisher's  paper? 

Doctor  Ferreu^.  It  is  probably  not  in  order  for  me  to  attemj^t  to 
discuss  these  papei*s,  because  the  State  health  officers  under  whose 
general  supervision  the  work  has  been  conducted  are  present  and  are 
well  qualified  to  present  the  facts.  Moreover,  Doctor  Fricks,  who 
diBvotes  his  entire  time  to  the  malaria  work,  has  presented  a  most ' 
interesting  account  of  the  activities. 

Two  points  occur  to  me  which  should  be  of  general  interest.  One 
relates  to  the  demonstrated  feasibility  of  three  or  more  agencies  coop- 
crating  harmoniously  in  a  common  task.     In  the  Southern  States 
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during  the  past  tliiee  years  the  Public  Health  Service,  State  boards 
of  liealth,  selected  counties  and  towns,  and  the  International  Health 
Board  have  worked  in  complete  harmony  and  through  joint  effort 
have  made  gi-atifying  progress  in  controlling  malaria. 

The  second  point  was  touched  upon  by  Mr.  Fisher.  All  executives 
jesponsible  to  the  taxpayers  and  legislative  bodies  are  interested  in 
the  development  of  methods  for  determining  the  public  health  impor- 
tance of  a  given  disease  at  a  given  time,  the  progress  made  in  its 
control,  and  the  cost  of  obtaining  control.  Evidence  which  is  more 
tangible  than  is  general  opinion  should  be  collected.  The  gentlemen 
from  A'irginia  and  North  Carolina  have  presented  figures  for  meas- 
uring results  which  should  have  suggej^tive  value.  It  may  not  be 
feasible  to  collect  acciu'ate  information  for  the  entire  work,  but  it 
sliould  be  practicable  to  collect  definite  information  for  sample  areas. 

It  has  been  a  satisfaction  to  me  as  a  representative  of  the  Inter- 
national Health  Board  to  work  with  the  Federal,  State,  and  local 
health  officers  who  are  responsible  for  the  gratifying  progress  that 
has  been  made  in  this  field. 

Doctor  CrMMixo.  I  think  that  Alabama  has  done  more  than  anv 
one  State,  from  what  I  hear,  during  the  last  few  years.  We  shall  all 
be  glad  to  hear  from  Doctor  Welch. 

Doctor  Welch.  I  want  to  show  you  by  these  charts  what  I  think 
is  very  largely  true  of  the  entire  Southern  States.  T!ie  South  stands 
convi(*ted  of  having  malaria,  typhoid  fever,  and  hookworm  disease. 
We  have  pleaded  guilty  to  the  indictment  and  have  gone  about  re- 
moving the  stigma  in  a  systematic  manner.  This  chart  shows  the 
distribution  of  deaths  in  Alabama  in  1917  before  anv  work  was  un- 
dertaken. 

This  chart  shows  the  number  of  deaths  for  li)21. 

You  will  observe  that  there  are  530  red  dots  on  the  1917  chart. 
There  are  231  on  the  1921  chart.  In  the  hill  coimties  of  Alabama 
there  is  [)ractically  no  malaria  now.  It  has  been  expelled  in  the 
hist  few  vears.  There  are  still  areas  of  heavy  infection  alongr  our 
river  fi'onts  and  in  the  swampy  areas  of  the  State.  You  will  observe 
by  this  chart  the  area  of  heavy  infection.  We  are  attacking  these 
strategic  points  on  the  theory  that  if  we  expel  malaria  from  these 
heavily  infected  areas  there  will  be  a  tendency  for  it  to  disappear 
from  natural  causes  in  the  other  sections.  Malaria  is  coming  rapidly 
under  control  in  Alabama,  and  we  believe  that  in  a  few  years  we 
will  have  c(mie  out  from  under  this  handicaj)  under  which  we  have 
labored  for  the  last  century. 

I  will  say  to  the  smiling  cynics  before  me  that  the  State  board 
of  health  did  have  a  part  in  lowering  the  death  rate  in  Alabama 
from  malaria.    It  is  at  least  getting  the  credit  for  it  down  there. 
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In  my  opinion,  the  chief  factor  in  this  rapid  reduction  is  due  to 
the  fact  that  during  the  war,  at  Muscle  Shoals,  Camp  Sheridan,  and 
Camp  McClellan,  the  United  States  Public  Health  Service  did 
some  very  effective  malaria-control  work.  In  191G  tlie  impounded 
waters  of  Lock  12  on  the  Coosa  River  were  stocked  with  top  feed- 
ing minnows,  and  from  this  center  they  have  been  distributed  to  the 
streams  all  over  the  State. 

Discussing  the  other  problems  of  the  South.  I  have  here  an  inter- 
esting chart  which  comes  to  me  from  my  predecessor.  A  laborer 
came  to  this  sawmill  camp  infected  with  typhoid  fever.  The  stools 
were  thrown  into  this  marsh,  which  communicated  with  this  creek. 
The  water  in  the  well  which  supplied  the  sawmill  was  exhausted. 
A  ditch  was  cut  to  the  creek  and  the  water  from  it  conveyed  to 
the  well.  Three- fourths  of  the  hands  working  at  the  sawmill  went 
down  within  three  weeks  with  typhoid  fever,  and  one-fourth  of 
those  infected  died. 

We  have  a  splendid  system  of  control  of  municipal  water  supplies. 
As  a  result  of  that  control  there  were  989  deaths  from  typhoid  fever 
in  1917  and  only  372  in  1921.  This  work  I  am  showing  graphically 
is  the  cluiracter  of  work  being  done  by  all  the  boards  of  health  in  the 
Southern  States.  We  have  accepted  our  problems.  When  we  have 
successfully  solved  our  malaria,  typhoid,  and  hookworm  problems, 
as  we  surely  will,  our  health  problems  will  then  not  differ  from 
those  of  other  parts  of  the  United  States  and  the  South  will  come 
into  her  own  ag^in. 

Doctor  Gumming.  Doctor  McConnajk,  of  Kentuckv. 

Doctor  McCoRMACK.  I  am  rather  inclined  to  think  that  in  the 
long  run  those  of  us  in  the  malaria  'jind  hookworm  and  rather  large 
typhoid  fever  area  of  the  United  States  will  be  very  fortunate, 
because  it  is  much  easier  for  us  to  demonstrate  to  our  people  rapid 
and  marked  progress  than  it  is  in  the  sections  that  are  so  unfor- 
tunate as  not  to  have  these  drancatic  diseases,  and  therefore  we  are 
able  to  secure  a  degree  of  public  confidence  rather  more  rapidly 
than  they  are  able  to  furnish  us  with  money. 

Having  been  in  some  25  States  during  the  past  year,  I  have  been 
impressed  with  the  tremendous  progress  that  is  being  made  to-day  by 
the  health  organizations  of  the  United  States.  It  seems  to  me  that 
it  is  of  the  utmost  importance  that  we  formulate  our  plans  for  the 
State,  so  as  to  do  our  job  better  every  day,  and  that  in  the  increasing 
personnel  that  is  being  demanded  by  the  people  we  develop  that  per- 
sonnel so  that  it  is  competent  and  delivei^s  the  goods  in  its  individual 
unit  in  practically  every  instance.  We  can  not  afford  to  make  a 
mistake.  We  can  not  afford  to  furnish  through  these  people  incom- 
petent health  officials  and  accept  the  responsibility  for  them.     We 
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must  build  our  agencies,  if  necessary,  rather  slowly  to  meet  the 
popular  demand. 

The  cooperation  between  the  United  States  Public  Health  Service 
and  the  States  and  the  localities  seems  to  me  to  be  the  most  important 
prospective  development  of  tlie  future.    At  the  i-ecently  adjourned 
conference  of  State  health  authorities  I  do  not  think  anything  more 
important  was  considered  than  the  memorial  to  the  Congi'ess  thank- 
ing them  for  the  Federal  aid  which  has  been  extended  to  the  States 
where  great  progress  has  been  made,  but  requesting  Congress  and 
the  Executive  to  study  the  entire  health  problem  presented  in  these 
United  States  and  to  formulate  such  a  general  plan  of  coordination 
and  cooperation  as  will  apsist  in  stimulating  the  development  of 
some  sort  of  competent  local  health  agency  that  will  be  available  for 
every  citizen  and  every  resident  in  the  United  States.     Our  plan 
should  be  developed  broadly,  and  I  believe  it  is  important  for  us  to 
come  in  contact  with  Senators  and  Congressmen.    They  are  always 
glad  to  have  us  and  have  our  advice.    They  know  very  little  about 
these  special  problems  unless  they  get  that  information  from  one  of 
us,  and  we  have  been  rather  backward  sometimes,  it  seems  to  me,  in 
going  to  our  statesmen  whose  first  desire  naturally  is  to  take  care  of 
the  people  who  elect  them  to  office. 

We  have  been  a  little  remiss,  I  suspect,  in  giving  to  them  the  in- 
formation which  we  have  which  would  be  of  enormous  interest  and 
value  to  them  if  it  were  presented  to  them  by  those  of  us  in  whom 
they  have  confidence.  Of  course,  if  you  do  not  know  your  Congress- 
men and  Senators,  if  they  do  not  believe  in  you,  it  is  better  for  you 
not  to  talk  to  them ;  but  if  they  do,  and  you  have  not  charged  them 
with  the  knowledge  that  you  have,  it  seems  to  me  that  in  that  way 
you  are  derelict  in  a  big  part  of  your  duty. 

In  recent  conferences  in  various  parts  of  the  country  public- 
health  nurses  who  were  acquainted  with  representative^  in  the  State 
legislature  talked  to  them  about  health  and  their  social  problems. 
I  want  to  say  that  if  you  have  not  talked  to  your  Senators  and 
Representatives,  and  if  you  have  not  talked  to  your  representatives 
in  the  assembly  of  the  State,  it  is  just  like  trying  to  write  on  blank 
paper  with  a  pencil  without  a  point.  It  is  important  for  us  to  take 
our  movement  forward  very  rapidly  if  we  are  going  to  make  real 
progi^ss.  I  want  to  appeal  to  the  health  officers  of  this  country  to 
feel  the  tremendous  responsibility,  not  alone  for  the  scientific^ 
patriotic,  and  statesmanlike  work  that  we  are  doing  from  our  offices 
but  for  making  the  right  impression  on  the  public.  That  is  our  first 
responsibility,  and  unless  we  do  take  an  active  interest  in  it  we  can 
not  make  progress  as  rapidly  as  we  desire.  On  the  other  hand,  we 
must  not  get  too  far  away  from  our  load.  I  like  to  remember  our 
country  fellows.    If  you  hitch  your  team  too  far  from  the  lo^d,  you 
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either  break  the  traces  or  stall  the  team.  You  do  not  want  to  get 
too  far  ahead  of  public  opinion,  but  you  should  keep  on  educating 
public  opinion  so  it  keeps  up  with  you ;  but  be  sure  to  educate  legis- 
lative opinion  so  it  keeps  up  also.  The  most  important  result  of  such 
a  conference  is  not  only  the  mutual  acquaintanceship,  the'  general 
rivalry  stimulated  by  such  a  demonstration  as  this  health  officer 
from  Alabama  suggested,  but  confidence  in  one  another  and  mutual 
knowledge  that  the  problem  that  confronts  any  of  us  in  any  State 
in  the  Union  is  the  problem  of  every  health  officer.  We  must  make 
the  Congress  help  us  build  an  organization  that  will  make  the 
United  States  the  healthiest,  happiest,  and  best  nation  in  the  world. 

In  Portland  I  was  speaking  to  a  city  club  that  made  a  remark- 
able study  in  cooperation  with  the  service  of  sanitary  conditions 
in  Portland.  I  spoke  that  day  on  the  same  program  with  the 
president  of  the  University  of  Bombay,  and  in  his  opening  remarks 
he  said  that  he  represented  an  institution  that  had  existed  con- 
tinuously for  7,000  years.  It  made  us  feel  very  yoiing.  At  the  end 
of  7,000  years  I  would  like  to  see  America  a  nation  whose  destinies 
were  not  presided  over  by  some  foreign  potentate;  I  would  like  to 
see  America  still  have  its  place  in  the  sun  and  still  helping  to  con- 
trol the  destinies  of  mankind.  If  we  are  to  do  that,  we  must  train 
our  whole  citizenship. 

Doctor  CrrMMiNG.  If  I  had  time,  I  would  get  Doctor  McCormack 
to  tell  you  what  the  chairman  of  the  Appropriations  Committee 
told  him.  Doctor  Fulton  will  now  talk  to  you  about  the  registration 
area  for  morbidity. 

REGISTRATION  AREA  FOR  MORBIDITY. 

Doctor  Fulton.  The  Surgeon  General's  office  and  the  delegates  to 
this  conference  have  been  patient  and  considerate  toward  me  during 
six  or  seven  years  past.  Nearly  every  year  I  have  summarized  the 
morbidity  reports  turned  in  by  the  States  and  cities  to  the  Surgeon 
General's  office  in  such  fashion  as  to  indicate  the  order  of  merit  of  so 
many  attempts  on  the  part  of  34  States  to  inform  themselves  about 
current  morbidity. 

Each  year  I  have  proposed  the  formation  of  a  registration  area  for 
morbidity  to  be  located  in  the  United  States  Public  Health  Service 
of  the  Treasury  Department. 

During  the  last  five  years  I  have  considered  it  quite  feasible  to 
create  such  a  registration  area,  the  conditions  being,  in  my  judg- 
ment, quite  as  favorable  as  the  conditions  under  which  the  United 
States  registration  area  for  mortality  was  created  in  consequence 
of  an  act  of  Congress  passed  in  1902  and  giving  us,  in  1906,  a  first 
volume  of  mortality  statistics,  covering  the  annual  mortality  for 
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four  years  (1900-1904)  in  an  area  comprising  only  11  States  and  a 
number  of  cities  in  nonregistration  States. 

The  creation  of  a  registration  area  for  births  (1915)  was  effected 
under  conditions  less  favorable  than  the  Treasury  Department  now 
confronts  in  planning  a  registration  area  for  morbidity. 

The  Surgeon  General's  office  is  not  destitute  of  knowledge  concern- 
ing current  morbidity.  It  does  not  receive  this  information  in  such 
a  way  nor  has  the  office  internal  arrangements  or  personnel  sufficient 
to  produce  annual  publications  of  the  kind  we  are  familiar  with  in 
accounting  for  births  and  death3. 

1  sincerely  hope  that  the  conference  will  not  adjourn  without 
placing  as  heavy  a  load  as  the  delegates  present  can  reasonably  im- 
pose upon  the  Surgeon  General's  office  concerning  this  project  and 
that  everyone  will  get  behind  the  Surgeon  General.  He  may  have 
space  and  personnel,  though  1  doubt  it.  Certainly  he  will  need  addi- 
tional funds. 

Finally,  remember  this,  that  the  conference,  in  assenting  to  delay, 
willingly  or  unwillingly  delays  the  project  not  for  a  year  but  for 
two  years.  When  authority  and  means  are  at  length  provided  we 
shall  wait  at  least  18  months  for  a  first  report  of  the  Surgeon  Gen- 
eral on  the  registration  area  for  morbidity. 

Doctor  Gumming.  Doctor  Warren. 

Doctor  Warren.  The  Public  Health  Service  has,  as  Doctor  Fulton 
knows,  been  endeavoring  to  get  appropriations  for  six  or  seven  years 
to  start  the  registration  area  for  morbidity.  During  the  war  every- 
thing went  for  the  war;  there  was  no  extra  money  except  for  war 
purposes.  Since  the  war  there  has  been  economy,  but  I  believe  that 
during  the  coming  year  or  so  the  Congress  will  let  us  have  some 
appropriations  for  this  purpose. 

The  Congress  has  placed  tliese  appropriations  back  on  a  jire-war 
basis,  and  that  is  where  we  are  now,  without  any  funds;  but  the 
Public  Health  Service  has  endeavored  to  assist  in  this  line  in  getting 
better  morbidity  reporting  by  means  at  hand.  For  example,  there 
are  now  only  four  States  east  of  the  Mississippi  Eiver  and  two 
States  west  of  the  Mississippi  River  without  collaborating  epidemi- 
ologists of  the  Public  Health  Service.  The  number  in  the  States  is 
gradually  increasing.  We  now  have  between  four  and  five  thou- 
sand collaborating  and  assistant  epidemiologists;  and  if  yoii  will 
notice  morbidity  reports,  they  have  been  increased  over  100  per  cent 
in  the  last  six  or  seven  years,  or  more  than  that. 

In  re^rard  to  doing  something  without  funds,  we  thought  at  one 
time,  after  the  last  conference,  that  we  would  start  something  in 
the  way  of  getting  at  tlie  morbidity  by  means  of  the  weekly  mor- 
bidity occurring  in  100  cities  in  the  United  States.  We  sent  out 
letters  to  the  State  health  officers  with  that  in  view.    We  realized  that 
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to  get  these  morbidity  reports  promptly  we  would  have  to  in  a  way 
get  the  reports  direct  from  the  cities.  We  put  up  to  them,  owing 
to  the  urgency  of  getting  a  quick  report,  the  question  of  having 
the  cities  send  us  a  telegram  eveiy  Monday  morning  and  mail  a 
copy  of  that  telegram  to  the  State  health  officer,  but  it  did  not  get 
their  approval.  I  do  not  blame  the  State  health  officers.  From  their 
viewpoint  it  was  not  the  best  policy,  and  so  we  let  it  go  at  that.  So 
many  of  them  objected  to  it  that  we  decided  not  to  push  it  any 
further.  We  do  receive  on  Monday  and  Tuesday  of  each  week 
telegrams  of  tlie  reports  from  quite  a  number  of  States. 

The  following  is  a  list  of  States  showing  they  have  reported 
for  the  17  weeks  of  this  year : 

Alabama  has  reported  on  time  16  times,  1  time  late;  Arizona  has 
made  no  report;  Arkansas  has  reported  all  reports  on  time;  Cali- 
fornia, all  reports  on  time;  Colorado,  on  time  16  times,  1  time  late; 
Connecticut,  all  reports  on  time;  Delaware,  14  times  on  time,  1  time 
late,  and  2  reports  not  received ;  District  of  Columbia,  17  times  late ; 
Florida,  all  reports  on  time;  Georgia,  all  reports  on  time;  Idaho, 
no  report ;  Illinois,  all  reports  on  time ;  Indiana,  all  reports  on  time ; 
Iowa,  all  reports  on  time;  Kentucky,  17  times  late;  Louisiana,  16 
times  on  time  and  1  time  late;  Maine,  12  on  time  and  5  late;  Mary- 
land, all  reports  on  time^  Massachusetts,  all  reports  on  time;  Michi- 
gan, no  reports;  Minnesota,  all  reports  on  time;  Mississippi,  all 
reports  on  time ;  Missouri,  all  reports  on  time ;  Montana,  all  reports 
on  time;  Nebraska,  all  reports  on  time;  New  Jersey,  all  reports  on, 
time;  New  Mexico,  all  reports  on  time;  New  York,  all  reports  on 
time;  North  Carolina,  all  reports  on  time;  North  Dakota,  no  report; 
Ohio,  no  report;  Oregon,  all  reports  on  time;  South  Carolina,  no 
report ;  South  Dakota,  all  reports  on  time ;  Texas,  all  reports  on  time ; 
Vermont,  all  reports  on  time;  Virginia,  9  reports  on  time,  8  reports 
not  receive^;  Washington,  all  reports  on  time;  West  Virginia,  16 
reports  on  time  and  1  time  late;  Wisconsin,  all  reports  on  time; 
Wyoming,  only  2  reports  received. 

Of  course,  the  morbidity  reports,  as  received,  are  not  satisfactory, 
but  it  shows  the  State  health  officers  are  trying  to  cooperate  and  send 
lis  what  they  have,  and  we  publish  those  reports,  if  they  are  received 
on  time. 

In  connection  with  the  obligations  to  collect  morbidity  reports, 
which  have  been  imposed  upon  the  Public  Health  Service  by  acts 
of  Congress  and  treaty  obligations,  the  following  letter  of  the  Sur- 
geon General  is  published  as  explaining  in  full  his  position  in  this 
regard : 

^^      .    T  r^  June  22.  1922. 

T>r.  A.  J.  Chksley, 

Secretary  State  Board  of  Health,  St.  Pau^,  ^fmn. 

Dear  Doctor  Chesley  :  I  wish  to  acknowledge  the  receipt  of  your  letter  of 

June  14,  relative  to  the  collection  of  morbidity  reports  by  the  Public  Health 
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Service  from  tbe  cities  of  the  United  States.  I  have  before  me  the  resolutioo 
adopted  by  the  thirty -seventh  annual  meeting  of  the  Conference  of  State  and 
Provincial  Health  Authorities  of  North  America,  relative  to  this  subject 

In  a  general  way,  I  may  say  that  I  agree  with  the  principles  contained  in  the 
resolution  relative  to  State  health  work,  but  it  did  not  occur  to  me  at  the  time 
I  agreed  to  the  resolution  of  the  State  health  officers  that  the  Public  Health  Sor- 
ice  has  certain  duties  to  perform  under  the  acts  of  Congress  which  do  not  relate 
to  State  health  work,  such,  for  example,  as  national  quarantine,  prevention  of 
interstate  spread  of  certain  diseases,  and  the  carrying  out  of  treaty  obligations 
of  the  United  States.  In  performing  these  functions,  however,  I  wish  it  clearly 
understood  that  it  is  my  desire  at  all  times  to  execute  these  duties  in  coopera- 
tion with  State  and  local  health  authorities.  I  realize  that  it  is  by  teamwork 
that  the  health  protection  of  the  citizens  of  the  United  States  can  best  be  accom- 
plished. 

Occasionally  in  the  history  of  the  Public  Health  Service  questions  as  to  the 
methods  of  cooperation  with  State  and  local  health  authorities  have  been 
brought  to  the  attention  of  the  bureau  by  resolution  or  otherwise.  In  many  in- 
stances, as  in  this  resolution,  those  who  drafted  the  resolutions  did  not  have 
the  baclcground  of  knowledge  or  experience  as  to  the  duties  and  obligations  of 
the  service  under  the  acts  of  Congress. 

The  act  of  February  15,  1898,  provides,  among  other  things,  as  follows : 

"  ♦  ♦  ♦  and  the  Secretary  of  the  Treasury  shall  also  obtain  through  all 
sources  accessible,  including  State  and  municipal  sanitary  authorities  through- 
out the  United  States,  weekly  reports  of  the  sanitary  conditions  of  ports  and 
places  within  the  United  States,  and  shall  prepare,  publish,  and  transmit  to  col- 
lectors of  customs  and  to  State  and  municipal  health  ofllcers  and  other  sani- 
tarians weekly  abstracts  of  the  consular  sanitary  reports  and  other  pertinent 
information  received  by  him,    ♦    ♦    ♦." 

Under  the  international  sanitary  convention  signed  at  Paris  January  17,  1912, 
'the  United  States  obligates  itself  to  furnish  to  the  other  powers  signatory  to  the 
treaty  information  as  to  the  sanitary  conditions  in  the  United  Statea  You  can 
readily  understand,  therefore,  that  the  collection  of  morbidity  reports  is  a  Fed- 
eral obligation,  as  well  as  a  State  and  local  one.  As  a  Federal  obligation  it  has 
nothing  to  do  with  the  police  powers  of  the  State  and  is  not  an  interference  on 
the  part  of  the  Federal  Government  in  the  State  police  powers,  and  is  clearly 
within  the  duties  which  might  be  expected  of  the  United  States,  especially  in 
its  relations  with  foreign  countries.  , 

The  Public  Health  Service  has  been  receiving  these  reports  from  the  dtles  as 
far  back  as  1888.  The  reports,  of  course,  were  very  meager  at  that  time,  but 
they  have  been  increasing  in  volume  and  improving  in  reliability  until  at  the 
present  time,  out  of  755  cities  in  the  United  States  with  a  population  of  10,000 
or  more,  the  Public  Health  Service  is  receiving  regular  reports  from  264  cities. 
and  fairly  satisfactory  reports  from  291  other  cities,  or  a  total  of  555.  These 
reports  are  published  w^eekly  in  tlie  Public  Health  Reports  and  the  annual  re- 
ports received  from  these  cities  are  published  annually.  I  am  inclosing  a  copy 
of  the  Public  Health  Reports  for  June  9.  1922.  By  reference  to  that  report  yoo 
will  find  the  annual  report  for  cities  of  100,000  population  and  over,  covering 
some  20  pages.  In  the  same  report  you  will  find  the  weekly  city  reports  for  the 
week  ended  May  20,  1922,  covering  12  pages.  A  further  reference  to  this  issne 
will  show  you  a  weekly  report  received  from  the  States.  This  covers  five  pages. 
In  the  same  issue  you  will  find  the  Health  Index  compiled  each  week  by  the 
Census  Bureau  from  the  city  reports.  I  understand  that  the  Census  Bureau  in 
establishing  its  registration  area  for  mortality  reports  does  not  always  work 
through  State  health  departments. 
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In  collecting  the  morbidity  reports  from  cities,  the  Public  Health  Service  de- 
sires to  obtain  three  classes  of  information : 

1.  The  number  of  cases  of  communicable  diseases  reported  to  the  city  au- 
thorities each  week. 

2.  The  number  of  deaths  from  the  communicable  diseases  reported. 
8.  The  number  of  deaths  from  all  causes. 

For  your  information  I  am  inclosing  a  card  used  by  the  service  for  this  pur- 
pose, a  supply  of  which  is  sent  to  all  of  the  cities  in  the  United  States  of  UD,000 
population  or  over.  These  cards,  when  filled  out  by  the  city  health  authorities, 
are  sent  directly  to  the  Public  Health  Service.  Up  to  the  present  time  there 
has  been  very  little  complaint  on  the  part  of  the  State  that  such  reports  inter- 
fere with  reports  of  the  same  cities  to  the  State  d^artments  of  health.  When 
such  complaints  come  from  the  State  departments  of  health  to  the  Public  Health 
Service,  they  are  informed  as  to  the  purpose  of  these  reports.  In  such  cases 
the  State  departments  of  health  are  also  informed  that  cities  in  the  said  States 
would  be  advised  to  discontinue  such  reports  to  the  Public  Health  Service,  pro- 
vided the  State  departments  of  health  could  furnish  the  same  information  as 
promptly  and  as  accurately  as  the  information  received  from  the  dties,  thus 
enabling  the  Public  Health  Service  to  perform  its  duties  under  the  law  and 
carry  out  the  treaty  obligations  of  the  United  States  in  regard  to  international 
sanitary  agreements. 

Up  to  the  present  time  three  States  have  agreed  to  furnish  the  desired  infor- 
mation from  cities  within  their  Jurisdictions.  These  three  States,  however, 
have  not  up  to  the  present  time  succeeded  In  furnishing  the  information  as 
desired.  One  difficulty  which  seems  to  lie  in  the  way  of  the  States  furnishing 
this  information  promptly  and  accurately  is  the  fact  that  the  death  reports  do 
not  appear  to  be  available  for  Insertion  on  the  card.  Another  difficulty  is  that 
in  the  rush  of  other  work  in  the  State  department  of  health  there  results  a 
considerable  delay,  especially  in  times  of  an  epidemic,  when  the  Information  Is 
particularly  desired. 

Recently  a  certain  State  department  of  health  made  a  complaint  similar  to 
yours,  but  when  advised  as  to  the  character  of  the  information  desired,  the 
secretary  of  the  State  board  of  health  withdrew  his  objections. 

If  Minnesota  is  able  to  furnish  the  information  desired  of  all  the  cities  in  its 
jurisdiction  of  10,000  population  and  over,  tlie  Public  Health  Service  will  be 
glad  to  collect  this  information  through  your  office,  but  you  can  readily  see  that 
under  the  act  quoted  above  the  Public  Health  Service  is  commanded  by  the  Con- 
gress to  obtain  this  information  through  all  sources  accessible,  including  State 
and  municipal  sanitary  authorities.  Where  States  are  w^llUng  and  able  to 
furnish  the  information  required  under  the  law,  It  is  a  much  more  desirable 
method  of  collection.  But  where  States  are  unwilling  or  unable  to  furnish  the 
information,  it  is  a  mandate  of  Congress  to  the  Public  Health  Service  to  seek 
to  collect  this  information  from  municipal  sanitary  authorities. 
Re8i)ectfully, 

H.  S.  CUMixiNo,  Surgeoti  Getieral. 

Doctor  CuMMiNo.  If  there  is  no  discussion,  we  will  now  take  up 
the  topic  "  Venereal  diseases,  the  proposed  program  for  the  ensuing 
fiscal  year." 

PROPOSED  PROGRAM  FOR  THE  CONTROL  OF  VENEREAL  DISEASES. 

Doctor  Pierce.  Day  before  yesterday  six  of  the  State  venereal- 
disease  control  officers  were  in  conference  practically  all  day  with  me 
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and  with  other  members  of  the  staff  of  the  Venereal  Disease  Division. 
The  State  venereal-disease  directors  present  were  from  New  York. 
Pennsylvania,  Mississippi,  New  Jersey,  Indiana,  and  North  Caro- 
lina. That  ni^ht  three  State  health  officers,  Doctors  Olin,  McCor- 
mack,  and  Crumbine,  met  with  us  and  discussed  a  program  for  next 
year.  At  tliis  conference  Ave  reviewed  tlie  work  that  had  been  done 
during  the  past  year  and  the  State  programs  already  in  operation. 
and  also  discussed  in  some  detail  various  phases  of  the  program  that 
all  of  us  agreed  should  be  emphasized  during  the  coming  year. 

In  order  to  carry  on  any  practical  program  in  any  State  money  i- 
required.  Most  of  you  know  Congress  appropriated  $225,000  for 
allotment  to  State  boards  of  health  for  venereal-disease  control  work 
during  the  fiscal  year  beginning  July  1,  1922.  I  am  sorry  that  this 
amount  is  not  larger,  as  it  figures  out  a  little  less  than  one-fourtli  of 
a  cent  per  capita  of  population.  The  allotment  due  each  State  was 
printed  in  Public  Health  Beports  for  May  5,  1922.  Shortly  after 
you  return  to  your  homes  you  will  receive  a  letter  from  the  Surgeon 
(xeneral  setting  forth  the  exact  amount  to  which  each  State  is  entitled 
and  the  provisions  under  which  it  can  be  obtained.  An  equal  amount 
must  be  appropriated  or  otherwise  set  aside  by  the  State  for  expendi- 
ture for  venereal-disease  control  work  under  the  direction  of  the  State 
board  of  health. 

The  regulations  governing  the  payment  of  the  allotment  will  be 
the  same  as  they  have  been  for  the  past  four  years,  with  a  few  modi- 
fications made  necessary  by  the  fact  that  the  appropriation  this  year 
>vas  made  in  the  Treasury  Department  bill  and  will  be  handled  by 
the  Public  Health  Service.  A  plan  for  paying  these  allotments  to 
(lie  States  was  submitted  to  the  Comptroller  General  of  the  United 
States  and  was  api)roved  by  his  office  and  by  the  Secretary  of  the 
Treasury.  This  plan  provides  that  allotments  will  be  paid  quarterly 
in  advance.  Before  the  State  is  paid  evidence  must  be  furnished  to 
the  Surgeon  General  that  an  equal  amount  of  State  funds  are  avail- 
able, and  a  budget  is  to  be  prepared  and  forwarded  to  the  Public 
Health  Service  showing  the  manner  in  which  it  is  propsed  to  expend 
the  joint  fund.  State  funds  in  excess  of  the  Federal  allotment  should 
not  be  included  in  the  budget,  nor  should  the  expenditure  of  such 
funds  be  reported  to  the  Public  Health  Service,  except  as  a  matter 
of  interest  and  as  evidence  of  work  accomplished  by  the  State. 

After  the  first  quarterly  installment  of  the  allotment  has  been  paid 
to  a  State,  all  vouchers  will  be  settled  by  the  State  and  not  sent  to 
AVashingtim  for  payment.  A  monthly  report  of  disbursements  made 
from  the  joint  fund  will  be  required. 

There  are  three  things  that  can  not  be  bouglit  from  the  joint  vene- 
real-disease control  fund — ^buildings,  land,  and  automobiles — as  con- 
gressional restrictions  apply  to  the  joint  fund. 
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Having  disposed  of  the  financial  phase  of  this  matter,  let  us  con- 
sider briefly  the  program  for  next  j^ear.  The  six  State  venereal- 
disease  control  officers  and  the  three  State  health  officers  participat- 
ing in  the  conference  of  day  before  yesterday  have  practically  agreed 
upon  the  basic  principles  of  the  program  for  the  coming  year.  Please 
remember  during  this  discussion  that  the  suggestions  made  are 
largely  generalities  and  that  the  details  regarding  the  application  of 
these  principles  are  left  to  each  State.  All  of  us  feel  that  it  will  be 
well  worth  while  to  devote  considerable  thought,  energy,  intelligence, 
and  supervision  to  the  question  of  interesting  private  practitioners 
throughout  the  country  in  venereal-disease  control  and  to  endeavor 
to  see  that  doctors  give  better  treatment  to  these  cases  in  the  future 
than  they  have  in  the  past.  We  believe  that  90  per  cent  of  the  vene- 
real-disease cases  will  be  treated  by  general  practitioners,  not  by 
specialists.  This  is  a  condition  that  we  can  not  change,  and  therefore 
we  should  get  the  general  practitioners  to  adopt  better  methods  of 
treatment.  We  should  also  impress  upon  them  the  importance  of 
the  social  phase  of  venereal-disease  control  to  a  much  greater  extent 
than  is  appi'eciated  at  the  present  time.  By  social  phase,  I  refer  to 
ascertaining  the  sources  of  infection  and  efforts  to  prevent  the  spread 
of  venereal  diseases.  Certainly,  when  a  married  man  or  woman  or  a 
child  is  imder  treatment  for  a  venereal  disease  the  doctor  should 
inquire  into  the  history  of  the  case  and  examine  the  other  niembers 
of  the  family  to  bring  them  imder  treatment  if  necessary. 

All  of  us  agreed  that  the  work  of  the  divisions  of  venereal  diseases 
in  the  various  State  boards  of  health  should  be  linked  up  with  the 
work  to  be  done  in  your  State  imder  the  terms  of  the  Sheppard- 
Towner  Act.  If  you  endeavor  to  prevent  infant  and  maternity  mor- 
tality and  to  bring  aboUt  conditions  which  will  benefit  the  new- 
born child,  there  is  no  other  one  activity  that  plays  a  larger  part  in 
such  a  program  than  control  of  venereal  diseases,  paiticularly  syphi- 
lis. There  is  a  good  deal  of  statistical  data  available  on  the  relation 
of  syphilis  to  infant  mortality.  Such  data  has  been  collected  by 
Dr.  P.  C.  Jean,  of  St.  Louis,  and  Dr.  Whitridge  Williams,  of  Balti- 
more. At  the  present  time  a  letter  is  being  prepared  which  will  be 
sent  to  all  State  health  officers  inviting  attention  to  the  importance 
of  venereal-disease  control  in  any  progi^am  to  promote  infant  and 
maternity  welfare.  This  letter  is  based  on  data  we  have  collected 
and  on  the  opinions  of  the  leading  obstetricians  of  this  country. 
Just  how  to  link  up  venereal-disease  control  work  with  infant  and 
maternity  welfare  work  in  the  State  is  something  for  each  health 
officer  to  work  out  for  himself.  We  desire  to  recommend  that  you 
devise  some  plan  to  make  these  two  divisions  of  your  State  board  of 
liealth  function  coordinately. 

Another  point  we  all  agreed  upon  was  that  every  effort  should  be 
made  to  develop  the  venereal-disease  control  program  as  a  local  com- 
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munity  responsibility.  We  want  to  get  each  town  and  coiinty  of 
every  State  to  bear  its  own  financial  burden  and  to  provide  treat- 
ment for  infected  persons;  to  carry  on  preTentive  work;  protective 
social  work;  educational  work;  and  all  the  phases  of  the  program. 
Each  community  should  be  willing  to  assume  its  local  responsibility 
in  relation  to  protecting  the  rest  of  the  c<M(Dmunity  against  venereal 
diseases,  just  as  they  do  for  all  other  communicable  diseases. 

The  fourth  point  discussed  and  upon  which  we  agreed  was  that 
we  recommend  to  State  health  officers  that  the  venereal  disease 
control  program  should  be  carried  on  as  nearly  as  possible  in  the 
same  general  manner  that  all  other  communicable  disease  control 
programs  are  conducted.  We  should  not  expect  to  continue  in- 
definitely  to  make  provision  for  a  special  agency  in  each  State  for 
venereal  disease  control.  Such  work  is  really  a  part  of  the  work 
of  the  communicable  disease  bureau  or  division.  During  the  past 
four  yeai*s  we  were  quite  justified  in  making  venereal  disease  control 
work  a  special  division  of  the  State  board  of  health  because  the 
problem  had  been  neglected  previously,  but  we  must  now  look  for- 
ward to  the  time  when  such  work  will  become  a  part  of  the  bureau 
of  communicable  diseases,  to  the  time  when  gonorrhea  and  syphilid 
will  be  controlled  as  are  other  communicable  diseases. 

I  would  like  to  point  out  that  when  you  agree  to  this  proposition 
of  putting  venereal  disease  control  on  the  same  basis  as  the  control 
of  other  communicable  diseases,  more  attention  must  be  paid  to  the 
sources  of  infection.  When  you  find  a  case  of  smallpox,  whether  it 
be  in  a  house  of  prostitution,  in  a  restaurant,  in  a  hotel,  or  in  the 
city,  you  institute  proper  measures  of  isolation  to  prevent  any  spread 
of  the  disease.  When  these  communicable  diseases,  gonorrhea  and 
syphilis,  are  handled  as  other  conmiunicable  diseases  by  the  health 
office,  it  can  not  be  said  that  suppression  of  the  prostitution  is  a 
matter  to  be  handled  only  by  the  police  and  law-enforcement  agents. 
If  we  treat  syphilis  and  gonorrhea  like  we  treat  other  diseases,  tiie 
health  department  has  a  great  deal  to  do  with  the  suppression  of 
all  forms  of  prostitution.  This  does  not  mean  that  I  adv^ocate  raids 
on  houses  by  the  health  department.  We  must,  however,  see  thtt 
the  proper  local  authorities  perform  their  duty  in  regard  to  de- 
stroying foci  from  which  venereal  infections  spread.  Health  de- 
partments must  assume  certain  responsibilties  in  connection  with 
eliminating  vice  conditions  in  the  community  if  we  are  going  to 
treat  gonorrhea  and  syphilis  like  other  diseases. 

All  of  us  agreed  that  the  educational  program  carried  on  for  the 
past  four  years  is  a  necessary  pait  of  venereal  disease  c*ontrol  woit 
In  fact,  at  all  recent  public-health  meetings  it  has  been  emphasized 
that  public  health  is  a  matter  of  education,  and  that  a  well-informed 
public  can  avoid  not  only  venereal  diseases  but  all  other  communicable 
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diseases.  We  therefore  believe  that  an  energetic  educational  cam- 
paign should  be  continued,  but  we  do  feel  that  the  time  has  come 
when  we  can  specialize  in  educational  activities  in  relation  to  venereal 
disease  more  than  we*  have  in  the  past. 

I  have  here  some  charts  which  I  will  show  in  a  few  minutes  which 
will  illustrate  this  idea  of  specialization  in  educational  material  for 
which  we  must  devise  certain  methods  to  reach  certain  groups  and 
have  our  educational  material  applicable  to  that  group.  Such  a  plan 
should  increase  the  percentage  of  efficiency  and  reduce  the  loss  of 
time  and  material  that  has  undoubtedly  occurred  in  some  of  the 
educational  work  carried  on  during  the  past  four  years. 

In  considering  educational  work  for  venereal  disease  control  we 
should  consider  the  relation  of  the  educational  system  of  the  State 
to  the  health  department  in  connection  with  an  educational  program 
among  school  children.  A  plan  should  be  worked  out  by  each  State 
so  that  the  various  State  educational  departments  will  gradually 
make  provision  for  meeting  their  responsibility  in  connection  with 
training  children  of  school  age.  The  State  board  of  health  should 
cooperate  in  this  plan  with  the  educational  authorities  but  should 
make  it  clear  that  ultimately  each  school  system  should  meet  its  re- 
sponsibility in  connection  with  furnishing  exhibit  material  and  other 
facilities  for  a  program  of  health  education  in  the  schools. 

In  connection  wi^h  educational  work  I  would  like  to  refer  briefly 
to  the  institutes  and  conferences  of  laywomen  that  we  have  had  dur- 
ing the  past  year.  Sixteen  of  the  State  boards  of  health  have  co- 
operated with  the  Public  Health  Service  in  conducting  these  public- 
health  institutes.  Only  two  of  the  institutes  were  specifically  con- 
fined to  venereal  diseases;  the  others  were  on  general  public-health 
subjecta  At  these  16  institutes  there  were  registered  1,718  physicians, 
1,907  nurses  and  social  workers,  238  students,  107  teachers  and  clergy- 
men, 69  sanitary  engineers,  46  judges  and  court  officials,  or  an  aver- 
age registration  of  391,  the  total  registration  being  6,254.  The  total 
number  of  clinics  was  135,  with  a  total  attendance  of  3«205. 

We  have  reached  very  large  audiences  through  these  institutes 
which  were  attended  not  only  by  local  people  but  by  many  who 
traveled  considerable  distances  at  their  own  expense.  The  registra- 
tion at  each  institute  is  shown  in  the  following  table : 


New  Orleans,  La 105 

Columbia,  S.  C 418 

DaUas,  Tex 285 

Birmingham,  Ala 252 

Memphis.  Tenn 299 

Louisville,  Ky 365 

Indianapolis,  Ind 822 

Pittsburgh,  Pa 264 

Chicago,  lU 1,001 


Minneapolis,  Minn 142 

Portland.  Oreg 180 

Kansas  City,  Kans 478 

Spokane,  Wash 140 

Newark,  N.  J 589 

Albany,  N.  Y 137 

Hartford,   Conn 777 


Total 6,254 
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In  connection  with  several  of  these  institutes,  and  in  one  or  two 
instances  as  a  separate  event,  there  have  been  social  hygiene  con- 
ferences for  lav  women.  The  first  of  these  conferences  was  held 
here  in  Washington  last  October,  and  was  attended  by  250  wcMnen. 
The  next  was  held  in  St.  Louis,  Mo.,  in  December  last,  and  was 
attended  bv  400  women.    These  two  conferences  were  not  held  in 

ft 

connection  with  institutes.     The  following  conferences  were  held 
concurrently  with  the  institute  at  the  respective  cities : 


ColurtbJa,  S.  C 250 

Birmingham,  Ala 200 

Memphis,  Tenn 150 

Louisville,  Ky 270 


Indianapolis,  Ind 275 

Pittsburgh,    Pa 280 

Kansas  City,  Kans 150 

Newark,  N.  J 500 


The  last  institute  was  held  in  Newark,  N.  J.,  on  April  19  and  20, 
and  was  attended  by  women  who  came  from  all  over  the  State,  and 
they  came  to  this  conference  for  the  purpose  of  learning  something 
in  regard  to  social  hygiene  or  venereal-disease  control  work. 

Doctor  Chesley  pointed  out  to  you  yesterday  that  these  women 
represent  powerful  organizations  of  a  tremendous  membership,  and 
that  they  have  shown  an  interest  in  this  phase  of  public  health  work 
and  have  been  a  great  help  to  various  State  boards  of  health.  I  cor- 
dially recommend  that  interest  of  these  women  be  taken  into  con- 
sideration by  each  State  department  of  health  and  that  their  aid  be 
secured  for  extending  the  entire  State  program.  ^ 

We  had  hoped  to  have  Dr.  Joseph  S.  Lawrence,  director  of  the 
venereal-disease  work  in  New  York  State,  follow  these  remarks  of 
mine  by  a  brief  presentation  of  the  work  in  New  York  State.  Un- 
fortunately, however,  Doctor  Lawrence  had  to  leave  this  morning, 
and  is  unable  to  participate  in  the  program.  He  did,  however,  leave 
the  charts  which  he  intended  to  use  in  his  address,  and  I  am  going  to 
place  these  charts  here  so  that  anyone  interested  may  examine  them. 
You  will  find  a  chart  which  illustrates  the  idea  of  specializing  in 
educational  material,  to  which  I  referred  a  few  minutes  ago. 

(As  cuts  of  these  charts  are  not  to  be  printed,  the  last  of  Doctor 
Pierce's  remarks  will  be  eliminated,  as  he  spoke  entirely  in  reference 
to  the  New  York  State  charts.) 

Doctor  CuMMixo.  We  will  now  hear  from  you.  Doctor  Snow. 

Doctor  Snow.  I  think  it  is  a  valuable  report.  It  gives  us  a  vision 
of  what  should  be  done  in  the  future.  I  think  that  all  the  points 
which  have  been  made  are  extremely  practical,  judging  from  what 
I  hear  of  the  people's  viewpoint  as  I  go  about  the  country.  We 
should  do  what  can  be  done  now  to  impress  Congress  with  the  im- 
portance of  not  cutting  ofT  the  protective  work  which  the  boaxd  rec- 
ommended. I  understand  the  Department  of  Justice  is  ready  to 
carrj'  on  this  work  if  it  is  the  will  of  the  people  that  it  should  go 
forward.    We  can  show  that  this  is  jusi  a  flying  squadron  of  specially 


TBAKBPOBTATIOK  OV  LBFEBS.  87 

trained  persons  to  gather  accurate  information  in  communities  whero 
there  are  troops,  and  to  stimulate  throughout  the  country  similar  local 
agencies  for  gathering  information  which  given  to  the  proper  civil 
authorities  induce  them  to  act.  This  activity  serves  as  a  constat nt 
demonstration  of  what  can  be  done  not  only  in  communities  near 
military  and  naval  posts  but  everywhere. 

I  hope  the  efforts  of  the  interdepartmental  board  to  have  this  work 
continued  will  be  warmly  supported  by  all  of  the  health  officers, 
because  they  are  in  a  position  to  prevent  confusion  over  the  issue. 

Doctor  Stiles.  It  might  be  interesting  for  the  health  officers  to 
know  that  they  have  a  new  convert  to  the  venereal-disease  campaign. 
A  few  weeks  ago  I  had  the  pleasure  of  spending  several  days  in  a 
city  of  about  85,000  inhabitants.  From  information  which  I  con- 
sider trustworthy,  the  Ku-Klux  Klan  in  that  city  numbered  1,200 
out  of  35,000,  and  this  same  Ku-Klux  Klan  has  taken  up  the  vene- 
real disease  as  part  of  its  regular  program.  I  did  not  know  the 
Ku-Klux  Klan  had  become  interested  in  public  health  matters,  but 
it  seems  to  be  a  fact  that  in  this  city  they  have. 

Doctor  ScHERESCHBWSKY.  There  is  another  topic  which  we  might 
finish  up.  It  has  come  into  considerable  prominence;  and  that  is, 
the  transportation  of  lepers.  Doctor  Kelley  was  to  handle  that. 
I  will  ask  Doctor  Chesley  to  say  a  few  words. 

TRANSPORTATION  OF  LEPERS. 

Doctor  Cheslet.  We  are  all  very  much  encouraged  in  relation  to 
the  problem  of  leprosy  in  the  United  States.  When  Congress  made 
an  appropriation  enabling  the  Surgeon  Greneral  to  take  over  the 
institution  at  Carville,  La.,  and  provide  for  medical  treatment  which 
promises  arrest  or  cure  in  many  cases — also  to  provide  for  trans- 
portation of  cases  to  the  sanatorium — ^they  did  a  good  thing.  Sev- 
eral cases  have  been  sent  there  from  Minnesota.  Others  are  willing 
and  anxious  to  go,  but  are  obliged  to  wait  because  of  the  lack  of 
accommodation.  Doubtless  every  State  has  a  leprosy  problem.  The 
health  officer  may  not  know  about  all  the  cases,  but  as  soon  as  the 
people  concerned  learn  that  there  is  a  place  to  which  patients  may 
be  sent  without  cost,  where  they  will  receive  the  very  best  treatment 
that  is  known  under  very  comfortable  and  agreeable  circumstances, 
both  patients  and  their  families  will  be  equally  desirous  of  taking 
advantage  of  it,  and  will  let  the  health  officer  know  where  the  cases 
are.  Then  without  publicity  the  patients  may  be  sent  and  treated 
if  accommodations  are  provided  at  the  sanatorium,  and  the  leprosy 
problem  will  be  solved.  While  leprosy  here  is  a  minor  proposition, 
it  is  of  great  interest  to  the  public,  and,  owing  to  the  great  injustice 
which  may  be  done  to  the  individual  through  lack  of  treatment  and 
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through  actual  persecution,  it  deseryes  consideration  out  of  propor- 
tion to  its  real  importance  as  a  public-health  problem. 

Doctor  ScHEKESCHEWSKT.  Is  there  any  discussion? 

Doctor  McCoBMACK.  I  would  ask  why  it  is  not  advisable  to  trans- 
fer the  lepers  to  the  leper  sanatorium  on  ordinary  trains  and  in  an 
ordinary  way.  I  do  not  believe  it  is  necessary  to  unduly  alarm 
people  about  the  transference  of  these  cases,  and  I  think  when  a 
leprosy  diagnosis  is  made  they  should  be  sent  there  with  a  nurse 
or  somebody  to  go  along  and  see  that  the  ordinary  precautions  are 
taken.  They  should  be  sent  immediately  without  any  publicity; 
they  have  been  traveling  in  this  country  for  the  last  hundred  years 
and  have  not  increased  the  leprosy  except  by  an  impoilation,  and  I 
think  we  will  decrease  it  by  sending  them  to  the  leprosarium  rapidly. 
It  is  an  additional  expense  to  send  them  in  a  private  car,  and  I 
believe  it  gives  the  wrong  idea  anyhow. 

A  Member.  Has  there  been  any  recent  ruling  with  regard  to  inter- 
state transportation. 

Doctor  ScHERESCHEWSKY.  The  most  recent  statement  in  regard  to 
that  is  contained  in  the  revised  interstate  quarantine  amendment 
There  has  been  no  modification  made  in  the  amendment.  In  the 
case  of  a  disease  like  leprosy  you  are  dealing  with  a  prejudice  of  tlw 
public.  It  will  take  some  years  to  remove  that  fixed  inipresison  of 
the  public. 

What  Doctor  McCormack  advocates  would  be  eminently  desirable 
but  would  require  education  on  the  part  of  the  public  before  they 
would  consent  to  let  you  give  ordinary  transportation  to  a  leper. 
Now  they  usually  have  a  car  to  themselves.  We  try  to  get  a  tourist 
car  and  give  them  the  whole  car,  and  after  that  the  popular  prejudice 
is  that  the  car  company  will  have  to  renovate  it.  That  is  nonsensical 
but  that  is  a  fact.    They  might  as  well  scrap  that  car. 

Doctor  McCormack.  I  think  that  is  absolutely  absurd;  the  thing 
to  do  is  to  buy  the  fellow  a  ticket  and  send  him  down  there,  n^ 
saying  anything  about  it.  I  think  he  ought  to  be  shipped,  and  1 
think  we  ought  to  do  it.  I  think  we  are  rather  excited  and  keep  it 
going  on,  and  I  believe  we  ought  to  be  spending  the  money  that  «e 
spend  for  a  private  car  for  sensible  things. 

I  think  that  statements  should  be  given  out  through  the  nidk 
system  so  the  people  will  understand  that  leprosy  tran^)orted  is  as 
little  dangerous  as  any  other  disease.  We  should  ship  him  like  be 
has  been  traveling  all  the  time. 

We  are  finding  some  cases  because  we  are  really  going  after  it 
I  would  rather  spend  the  money  for  buying  those  fellows  sonoiethiDf 
to  eat  instead  of  paying  for  tourist  cars. 

Doctor  Welch,  There  has  not  been  a  year  in  the  last  four  or  fi^ 
years  in  which  there  has  not  been  on  the  Gulf  of  Mexico  an  imported 
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case  of  yellow  fever.  The  health  officers  in  whose  jurisdiction  that 
yeUow  fever  occurred  has  notified  all  the  State  health  officers  im- 
mediately contiguous  to  him.  In  my  case,  when  the  notice  came,  I 
notified  my  governor  that  there  was  a  case  of  yellow  fever  in  a 
neighboring  State,  and  that  was  the  end  of  it.  I  have  always  told 
the  newspaper  reporters  of  the  city  of  Montgomery  and  requested 
them  not  to  put  it  in  the  papers,  as  there  was  no  danger.  I  promised 
if  ther^  was  any  danger  we  would  notify  the  public. 

The  laat  case  which  appeared  on  the  Gulf  coast  died.  The  body 
was  shipped  to  relatives  in  California. 

I  think  we  should  teach  the  general  public  that  there  is  no  special 
cause  for  alarm  in  the  transportation  of  lepers.  I  think  we  should 
teach  them  that  there  is  no  reason  why  those  who  are  not  lepers 
should  be  robbed  of  their  good  money  to  satisfy  aii  unreasonable  and 
unreasoning  fear  on  the  part  of  hysterical  people. 

Doctor  Stiles.  The  present  prejudice  against  leprosy  is  unques- 
tionably due  to  the  attitude  of  the  JBible  on  leprosy.  We  are  out 
of  sympathy  with  that  attitude,  but  we  have  to  face  the  fact  that 
the  churches  of  the  country  have  been  preaching  the  terrible  effect 
of  leprosy  from  the  year  1  down  to  the  present  time. 

If  the  health  authorities  overcome  that  influence  we  are  going  to 
waste  a  lot  of  time.    It  is  a  good  deal  easier  to  do  it  in  another  way. 
Let  us  recall  that  a  car  carrying  a  case  of  leprosy  might  be  inter- 
preted as  a  life-saving  device  and  might  have  free  passage.    It  would 
be  a  simple  matter  to  have  a  car,  such  as  a  laboratory  car,  as  a  life- 
saving  device  transport  patients  under  the  provision  of  the  inter- 
state law  which  gives  to  a  life-saving  device  free  transportation. 
That  is  a  possible  way  out  of  it  if  it  is  a  question  of  money,  but  as 
far  as  going  against  the  present  prejudice  of  the  country,  due  un- 
doubtedly to  the  pulpit  and  the  Bible  respecting  leprosy,  we  are 
going  to  take  hold  of  a  great  big  piece  of  cake  that  we  can't  bite  off. 
Doctor  McCoRMACK.  I  believe  every  word  the  Bible  says  about  it, 
literally  and  absolutely.    I  have  as  much  prejudice  in  favor  of  the 
Bible  as  any  man.    All  the  same,  I  do  not  believe,  in  these  United 
States  of  America,  that  the  interpretation  of  the  laws  laid  down 
handling  leprosy  in  Palestine  applies  to  modern  conditions;  and  if 
we  had  unlimited  funds  it  would  still  be  wrong  for  us  to  waste  a 
dollar  in  any  such  foolish  proposition  as  paying  for  transportation 
of  lepers  in  a  private  car.    I  think  it  is  a  matter  of  principle  that 
we  ought  not  to  be  guilty  of  the  thing,  and  I  do  not  believe  that  the 
churches  and  the  pulpits  would  hesitate  to  agree  to  that.     If  we 
bought  the  lepers  tickets  and  sent  them,  nobody  would  ever  know  it. 
Doctor  FuiiTON.  I  do  not  think  the  railroad  company  is  entitled  to 
notification  of  the  moving  of  a  lei)er.    The  way  to  move  him  is  to 
move  him.    He  will  go  through  all  right.    Nobody  will  find  it  out. 
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The  leper  should  not  go  unattended,  but  passengers  do  hot  have  to 
know  all  about  it. 

Doctor  LuMSDEN.  Positive  statements  in  regard  to  the  degree  of 
danger  from  association  with  lepers  might  be  encouraging  if  we 
could  be  sure  thev  were  true.  We  do  not  know  how  the  infection 
is  spread.  We  do  not  know  the  period  of  incubation.  So  far  as 
we  know,  years  may  elapse  between  the  time  of  infe<»tion  and  the 
time  of  manifestation  of  the  disease  in  some  cases.  In  view,  of  our 
state  of  ignorance  about  leprosy,  I  think  that  we  as  health  officers 
would  be  subject  to  criticism  if  we  advocated  an<l  put  into  practice 
the  surreptitious  transportation  of  lepers  by  common  carriers.  I 
doubt  that  any  one  of  us  here  this  morning  would  be  willing  to 
sleep  under  the  same  blankets  that  we  knew  a  person  with  well  de- 
veloped leprosy  had  slept  under  the  night  before.    I  would  not. 

I  think  a  thorough  epidemiological  study  should  be  made  of  leprosy 
in  the  United  States.  We  are  finding  more  and  more  cases  since 
the  national  leprosarium  was  established. '  They  are  coming  to  light. 
The  disease  appears  to  be  spreading  slowly  but  surely  in  some  sec* 
tions  of  this  country.  Recently,  while  on  a  visit  to  one  of  our  small 
cities  on  the  Gulf  of  Mexico,  I  had  my  attention  called  by  the  local 
health  officer  to  a  case  of  leprosy  in  a  man  who  was  living  in  a 
thickly  built-up  section.  A  number  <lf  men,  women,  and  children 
were  closely  associated  with  that  leper.  AiTangements  were  made 
for  the  transportation  of  the  man  to  the  national  leprosarium. 
Within  the  two  weeks  following,  the  local  health  officer  discovered 
three  other  cases  in  that  city.  Two  of  the  cases  were  in  brothers 
who  were  attendiLg  a  high  school.  Their  father  ran  a  restaurant 
and  the  boys  worked  in  the  restaurant  from  time  to  time.  I  think 
we  should  learn  more  about  leprosy  than  we  yet  know  before  we 
sanction  or  advocate  the  transportation  of  lepers  without  reasonably 
rigid  sanitary  precautions. 

Doctor  ScHEREScHEWSKr.  The  hour  is  now  very  late,  and  we 
want  to  get  through.  It  seemjs  that  a  motion  to  adjourn  would  be 
in  order. 

A  Member.    I  move  that  we  adjourn  until  2.15. 

(A  recess  was  taken  until  2.15  o'clock  of  the  same  day.) 

AFTERNOON  SESSION.  MAY  18,  1922, 

Doctor  SCKERESCHEWSKY.  The  meeting  will  be  in  order,  please. 

We  still  have  one  subject  from  the  morning  program  before  we 
pass  to  the  general  subject  of  child  hygiene,  and  I  think  we  should 
have  a  short  discussion,  and  that  is  the  question  of  uniform  parole 
system. 

Doctor  Trotter  has  had  a  good  deal  of  e.Kperience  in  that,  and  I 
think  it  would  be  proper  for  him  to  say  a  few  words  before  we  go 
on  to  the  subject  of  child  hygiene. 
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Doctor  Trotteb.  In  order  that  you  may  understand  the  parole 
system  in  force  in  Hawaii  a  statement  of  the  arrangement  between 
the  United  States  Public  Health  Service  and  the  Territorial  board 
of  health  is  necessary. 

Kalihi  Hospital  is  operated  and  maintained  by  the  Territorial 
board  of  health,  while  the  medical  attendance  is  furnished  bv  ofiicers 
of  the  United  States  Public  Health  Service.  In  order  to  have  free 
access  to  the  clinical  material  available  for  research  work  an  agree- 
ment was  made  by  the  United  States  Public  Health  Service  and  the 
Territorial  board  of  health  whereby  the  latter  furnished  suitable 
buildings  for  laboratory  work  and  other  purposes  for  the  Public 
Health  Bureau  and  allowed  them  the  use  of  the  hospital  and  all 
patients  for  research  work  on  leprosy. 

In  other  words  the  medical  service  is  furnished  by  the  United 
States  Public  Health  Service  while  the  administration  and  opera- 
tion of  the  hospital  is  imder  a  superintendent  appointed  by  the 
lK)ard  of  health.  This  arrangement  has  been  in  effect  for  some 
years  and  has  been  satisfactory  to  all  concerned. 

The  paroling  of  patients  being  a  purely  administrative  measure, 

is  under  the  authority  of  the  board  of  health,  though  it  is  necessary 

for  the  Public  Health  Service  officer  in  charge  of  the  medical  work 

to  inform  the  board  of  health  when  any  patients  are  considered  fit 

for  parole.    There  is  no  prescribed  rule  as  to  the  length  of  time  a 

patient  must  be  held  in  the  hospital  before  he  is  eligible  for  parole. 

The  progress  of  the  case  must  be  such  that  the  medical  officer  deems 

the  patient  able  to  return  to  his  home  without  becoming  a  menace 

to  the  public.     Under  such  conditions  the  medical  officer  reports  to 

the  board  of  health  that  such  patients  are  fit  subjects  for  parole. 

The  president  of  the  board  of  health  then  appoints  a  board  of 

three  physicians,  who  examine  the  patients,  clinically  (and  bacterio- 

logically  if  desired),  and  also  their  records  while  in  the  hospital. 

If  a  majority  of  the  board  find  that,  in  their  opinion,  the  patient 
can  be  paroled  without  being  a  menace  to  the  public,  they  recommend 

that  he  be  paroled,  subject  to  certain  conditions.    The  board  of  health 

at  a  regular  meeting  receives  these  recommendations  of  the  parole 

board  and  puts  into  effect  the  recommendation  of  the  board. 

The  conditions  of  the  paroles  are  varied  according  to  the  conditions 

applicable  to  each  case.     All  paroled  patients  are  required  to  report 

to  the  hospital  or  to  some  representative  of  the  board  of  health  at 

intervals  for  observation.    Many  cases  are  required  to  report  weekly, 

others  monthly,  some  quarterly,  and  a  few  semiannually.     After  a 

period  of  a  year  or  more  the  reporting  period  may  be  lengthened  by 

the  board  of  health  in  its  discretion.     After  a  period  of  years,  usually 

four  years  or  upward,  if  the  patient  has  shown  no  evidence  of  active 

leprosy,  application  may  be  made  to  the  board  of  health  for  a  release 
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from  parole.  A  board  of  three  physicians  is  appointed  to  reexamine 
the  patient;  and  if  found  free  of  evidence  of  active  disease,  release 
is  recommended  and  later  granted  by  the  board  of  health. 

The  board  of  health  has  come  in  for  some  criticism  for  pan>ling 
patients  from  Kalihi  Hospital  under  the  procedure  as  outlined  above, 
as  there  have  been  a  certain  number  of  recurrences  of  the  disease, 
with  the  result  that  some  parolers  have  been  readmitted  to  Kalihi 
Hospital,  but  in  my  opinion  the  paroling  of  these  patients  at  this  time 
was  one  of  the  best  actions  that  the  board  of  health  has  ever  taken. 
This  is  because  of  the  fact  that  the  paroled  patients  returned  to  their 
homes  on  the  various  islands  and  were  an  object  lesson  to  other  person-s 
residing  in  the  district. 

By  reason  of  the  paroling  of  such  a  number  the  board  of  health  has 
gained  the  confidence  of  the  people,  and  we  are  having  patients:  come 
voluntarily  and  surrender  themselves,  and  particularly  so  are  parents 
sending  in  their  children  in  the  early  stages  of  the  disease,  which  i> 
something  that  has  never  happened  in  the  history  of  leprosy  in 
Hawaii.  We  feel  that  having  these  children  come  in  the  early  stages 
is  most  encouraging,  for  we  believe  that  with  the  treatment  now  in 
use  the  disease  can  be  arrested  in  them,  and  thev  can  later  return  to 
their  homes. 

The  Kalihi  Hospital  receiving  station  is  on  the  outskirts  of  Hono- 
lulu, 10  minutes'  automobile  ride  from  the  city.  To-day  we  have,  I 
think,  185  patients  in  this  hospital.  We  have  not  made  any  tran.sfers 
to  Molokai  since  1919.  There  is  a  4-foot  iron  fence  in  front  of  it, 
and  two  employees  guard  it  during  the  night  to  keep  the  buildings 
from  burning  down,  but  not  to  keep  the  patients  in.  That  station  is 
under  a  dual  control.  The  attending  physician  is  Doctor  Hasseltine. 
He  has  charge  of  the  medical  work  in  connection  with  the  station, 
while  the  routine  administration  is  carried  on  by  a  most  exceptional 
Hawaiian  woman  superintendent.  She  has  been. there  for  a  little 
over  three  years,  and  in  all  that  time  the  board  of  healtli  lias  never 
received  a  complaint  in  connection  witli  the  institution,  which  I  think 
is,  considering  the  number  of  patients  we  have,  a  remarkable  record. 

So  far  as  the  medical  treatment  of  the  patients  goes  in  the  institu- 
tion we  leave  that  solely  to  the  attending  physician.  We  make  no 
change  at  all  in  the  treatment  or  any  routine  administration,  except 
with  his  consent.  It  has  worked  out  most  satisfactorily,  and  we  are 
grateful,  indeed,  to  have  a  doctor  of  the  ability,  and  one  who  has 
shown  himself  to  take  such  an  interest  in  the  work,  as  has  Doctor 
Hasseltine,  of  the  United  States  Public  Health  Service. 

Doctor  ScHERESCHEwsKY.  Is  there  any  discussion  on  the  subject? 

Doctor  Garrison.  I  just  want  to  get  a  little  informationt  Some 
two  or  three  weeks  ago  there  was  a  case  of  a  leper'  who  came  to 
Little  Rock — a  lady  from  a  well-to-do  family  from  Kansas  City. 
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According  to  the  history  submitted  to  me,  she  had  never  been  outside 
of  the  United  States,  had  never  been  exposed  to  leprosy^  and,  ac- 
cording to  a  very  good  bacteriologist,  the  clinical  diagnosis  was  con- 
firmed. We  immediately  forwarded  the  blanks  to  the  Surgeon  Gen- 
eral and  requested  the  necessary  transportation,  etc.,  and  asked  for 
further  instructions.  I  had  not  received  any  reply  when  I  left 
home.  The  woman  will  abide  by  the  regulations  and  go  to  a  lepro- 
sarium. She  prefers  to  be  taken  away  in  some  other  way  if  pos- 
sible. As  a  matter  of  information,  I  would  like  to  be  informed  what 
is  the  laboratory  finding  or  clinical  finding  to  warrant  the  control  of 
a  leper. 

Doctor  ScHERESCHEWfiKY.  Doctor  McCoy,  will  vou  answer  that 
question,  on  what  would  be  the  basis  of  allowing  parole  to  a  leper — 
the  clinical  and  laboratory  basis? 

Doctor  McCoy.  The  risk  to  the  community  depends  largely  on  the 
geographical  location.  In  Little  Rock,  or  in  the  South  generally, 
any  case  which  is  bacteriologically  positive  ought  to  be  isolated. 
It  is  desirable,  but  not  necessary,  to  isolate  in  an  institution.  Home 
isolation  can  be  practiced  with  extremely  small  risk  to  the  com- 
munity. 

The  fact  that  the  woman  in  question  never  was  out  of  the  United 
States  does  not  have  any  particular  bearing,  since  our  Gulf  coast  is 
a  recognized  focus  for  the  transmission  of  leprosy.  In  Florida  and 
Louisiana  practically  all  lepers  are  of  local  origin ;  in  the  North  the 
reverse  is  true — ^that  is,  practically  all  are  imported  cases.  One  can 
unearth  perhaps  60  cases  of  leprosy  in  New  York  at  any  time,  but 
all  these  come  from  foreign  countries  or  from  the  'South.  There  is 
no  appreciable  risk  of  the  transmission  of  the  disease  in  a  northern 
community. 

This  all  has  a  bearing  on  the  subject  of  uniform  control.  I  doubt 
whether  it  would  be  wise  to  have  a  uniform  system  for  the  whole  of 
the  United  States  when  the  opportunities  for  communication  of  the 
disease  differ  in  different  parts  of  the  country. 

Furthermore,  there  are  two  clinical  types  of  leprosy,  one  of  which 
is  practically  free  from  risk  of  transmission.  This  is  the  anaesthetic 
or  nerve  type  of  the  disease,  and  such  cases  are  not  a  source  of  danger. 

I  want  to  conclude  by  adding  my  tribute  to  that  of  Doctor  Trotter 
to  the  handling  of  leprosy  in  the  Territory  of  Hawaii.  I  know  of 
no  community  that  has  worked  out  a  better  program  for  the  handling 
of  leprosy  than  that  little  community  iu  the  middle  of  the  Pacific 
Ocean. 

Doctor  Garrison.  Would  it  be  feasible  for  the  service  to  detail  a 
man  down  there  and  advise  whether  it  is  better  to  let  her  stay  home  ? 

Doctor  ScHBREScHBWSKT.  It  might  be  done,  but  I  would  have  to 
take  the  matter  up.    Doctor  McCoy  might  go  down  there.  •  In  the  ab- 
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sence  of  the  Surgeon  General  I  can  not  make  a  promise,  but  we  wiU 
give  the  matter  consideration. 

Doctor  Crumeine.  I  will  ask  a  question  not  appropriate  to  the  mat- 
ter under  discussion,  a  question  which  has  occurred  to  me  a  great 
many  times,  and  I  have  never  had  an  answer :  Why  is  it  that  there 
are  two  places  in  the  United  States — Texas  is  one  point;  I  think  the 
other  is  in  Charleston^  S.  C. — where  absolutely  no  attention  is  paid 
to  leprosy  cases.  They  have  perfect  liberty.  I  do  not  know  that  it 
makes  any  difference  what  the  type  is.  I  assume  there  are  both  types. 
There  is  nothing  done.  There' are  30  at  Galveston  that  have  liberty, 
and  nothing  has  ever  been  done  about  it.  I  do  not  know  how  that  ip 
and  why  it  is. 

Doctor  ScHERESCHEWSKT.  It  is  certainly  the  province  of  the  State 
health  authorities  to  take  such  precautions  as  are  necessary  for  the 
protection  of  the  people  in  the  State.  If  these  lepers  attempt  to  cross 
the  interstate  boundaries,  then  they  become  proper  subjects  for  Fed- 
eral action,  and  under  proper  information  steps  could  be  taken  to 
limit  the  activity.  The  trouble  is  that  many  lepers  are  unknown*  and 
pass  in  the  channels  of  interstate  commerce  without  anybody  know- 
ing anything  about  it.  I  believe  the  establishment  of  the  national 
leprosarium  and  the  appropriate  enlargement  to  take  care  of  the 
leprosy  cases  helps  wonderfully.  Improvements  which  are  pending 
in  the  treatment  of  leprosy,  and  epidemiological  studies,  such  as  Doc- 
tor Lumsden  suggested  to  us  this  morning,  will  pave  the  way  for  % 
control  of  the  situation,  but  the  Chair  is  in  accord  with  the  health 
officers  from  Kansas  and  Iowa,  that  there  is  no  reason  why  they 
should  be  free  and  unsegregated  in  the  points  referred  to,  and  it 
ought  not  to  be. 

Doctor  Cheslet.  I  was  requested  to  start  the  discussion,  because 
I  handed  the  Surgeon  General  a  telegram,  which  was  that  we  picked 
up  another  leper  in  Minnesota,  who  was  a  citiEen  of  the  Soviet  Be- 
public,  and  who  desires  to  return.  Personally,  I  am  perfectly  will- 
ing that  it  be  done.  I  do  not  see  why  in  these  cases  where  you  have 
difficulty  you  can  not  put  your  patient  into  a  plane  and  fly  him  to  the 
point  where  he  desires  to  go.  No  interstate  law  can  prevent  us  getting 
there.    I  think  it  is  a  simple  thing. 

Doctor  ScHERBscHEWSRT.  That  is  a  good  suggestion. 

The  next  subject  is  child  hygiene,  and  I  will  ask  Doctor  Claik  to 
open  the  discussion  on  that  by  giving  us  a  shoit  rdsom^. 

CHILD  HYGIENE. 

Doctor  CiiABK.  When  I  outlined  for  you  the  activities  of  the  chiW- 
hygiene  section  last  year,  a  good  deal  of  our  work  was  in  the  forma* 
tive  stage.  Now,  some  of  the  results  of  the  work  we  were  then  doing 
have  become  apparent. 
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With  regard  to  the  scope  of  the  work,  1  think  the  proposed  slogan 
for  health  officers, ''  Investigate,  demonstrate,  and  educate,''  applies 
particularly  to  the  work  of  the  service  in  child  hygiene,  with  em- 
phasis on  ^'  investigate  "  and  '^  educate." 

Owing  to  the  terms  under  which  appropriations  become  available 
for  child-health  work,  our  activities  are  largely  confined  to  investi- 
gation. However,  it  is  impossible  at  times  to  conduct  an  investiga- 
tion and  not  at  the  same  time  demonstrate,  or  demonstrate  without 
educating.  It  is  a  very  important  form  of  education — demon- 
stration. 

Morbidity  reporting  by  the  school  medical  service^  ruu/rses^  or 
teachers. — In  line  with  the  discussion  regarding  the  establishment 
of  a  morbidity  registration  area,  it  may  be  of  interest  to  note  that 
we  are  attempting  to  determine  the  value  of  morbidity  reporting  by 
the  school  authorities,  as  compared  with  reporting  in  other  manner. 
We  use  for  this  purpose  the  special  school  record  card  adopted  by 
the  service  which  provides  for  a  record  of  absences  from  school  on 
account  of  sickness  to  be  kept  by  the  teacher  or  by  the  school  nurse. 
The  value  of  this  method  of  reporting  will  depend  very  largely  on 
the  thoroughness  of  the  cooperation  of  the  school  authorities  with 
respect  to  recording  absences  and  regular  and  prompt  reporting  to 
the  health  officer. 

Aside  from  the  value  of  this  form  of  cooperative  work  in  keeping 
the  health  officer  advised  of  the  prevalence  of  particular  types  of 
morbidity  in  the  community,  it  is  also  possible  by  this  method  to 
estimate  in  terms  of  dollars  and  cents  the  loss  to  a  community  from 
the  inability  of  children  to  attend  school  because  of  preventable 
sickness.  We  have  recently  compiled  material  of  this  character  re- 
lating to  6,130  children  in  13  Missouri  localities  which  shows  that 
of  a  total  of  666,449  possible  school  days'  attendance  5.6  per  cent  of 
these  days  were  lost  through  sickness.  In  other  words,  at  a  per 
capita  cost  for  schooling  of  $25  for  each  child,  something  like  $2,500 
was  spent  in  these  Missouri  districts  to  no  purpose.  It  is  true  this 
money  is  spent  whether  these  children  attend  school  or  not,  but  the 
point  remains  that  a  number  of  children  do  not  derive  the  maximum 
benefit  from  the  educational  opportunity  thus  provided  because  of 
preventable  sickness. 

The  educational  value  of  the  economic  data  obtained  in  this  man- 
ner is  very  great.  The  health  officer  will  be  in  possession  of  definite 
information  regarding  the  number  of  children  who  have  been  kept 
away  from  school  on  account  of  sickness  and  the  amount  of  money 
spent  in  a  given  locality  for  school  purposes  without  definite  result. 
He  will  thus  be  in  position  to  use  this  information  to  advantage  in 
securing  community  support  of  public  health  work. 
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As  indicated  by  an  analysis  of  the  material  collected  in  these 
Missouri  counties,  '"Sickness  among  school  children,"  which  ap- 
peared in  the  weekly  Public  Health  Reports  of  June  8,  1921,  it  is 
possible  for  a  health  officer  to  keep  himself  informed  by  this  method 
not  only  of  the  percentages  of  the  different  types  of  sickness  pre- 
vailing in  a  community  at  a  given  time  but  also  with  regard  to  the 
seasonal  prevalence  of  special  diseases. 

Further  study  of  the  practical  application  of  this  manner  of  mor- 
bidity reporting  is  now  being  carried  on  in  a  more  scientific  manner 
as  a  part  of  the  child-hygiene  contribution  to  the  health  demonstra- 
tion work  which  is  now  being  made  in  Hagerstown,  Md.,  in  coopera- 
tion with  the  Maryland  State  board  of  health  and  other  agencies. 
Using  the  service  school  record  form,  teachers  are  keeping  a  very 
close  track  of  absences  from  all  causes.  The  teacher's  reports  are 
carefully  checked,  followed  up  into  the  homes  by  special  investiga- 
tors, and  are  finally  referred  to  the  family  physician  for  confirma- 
tion of  the  diagnosis.  The  whole  study  is  under  very  cai-eful  super- 
vision, and  when  completed  we  feel  that  we  shall  have  some  very 
definite  information  regarding  morbidity  in  this  particular  com- 
munity and  the  value  of  this  manner  of  obtaining  morbidity  reports. 
Personally  I  believe  that  if  we  can  secure  the  intelligent  and  hearty 
cooperation  of  educational  authorities  wonders  can  be  accomplished 
by  this  method. 

The  effect  of  the  correction  of  physical  defects  on  growth  and  de- 
lelopment, — At  the  time  of  the  last  conference  mention  was  made 
of  the  study  under  way  in  the  city  of  Baltimore  of  the  effect  of  ph3^ 
ical  handicaps  on  the  growth  and  development  of  children.  Orig- 
inally 200  underweight  children,  suffering  from  two  or  more  physical 
defects,  attending  schools  located  in  the  more  congested  districts  of 
Baltimore,  were  selected  with  a  view  to  having  these  defects  cor- 
rected and  measuring  the  effect  thereof  by  comparing  the  results  of 
periodic  weighings  made  before  and  after  correction.  However, 
owing  to  a  number  of  causes,  but  146  children  were  under  observa- 
tion for  a  sufficient  length  of  time  for  accurate  statistical  purposes. 

The  correction  of  these  defects  was  made  possible  through  tie 
hearty  cooperation  of  seven  Baltimore  hospitals.  These  children 
were  given  no  instruction  in  hygiene  and  given  no  special  attention 
while  under  observation,  other  than  securing  the  correction  of  iht 
physical  defects.  The  reliability  of  the  results  is  strengthened  by 
the  fact  that  during  the  period  these  children  were  under  observation 
many  of  the  parents  were  without  employment  because  of  the  very 
general  economic  depression. 

It  is  interesting  to  know  that  of  the  146  children  on  the  school 
register  in  June,  1921,  3  children  advanced  1^  years  in  school  work. 
134  were  promoted  to  usual  school  grade,  and  9  failed  of  promotion. 
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Of  these  latter,  6  children  were  already  over  age  for  their  grade  in 
school.  Of  these  146  children  on  whom  correction  was  made,  48  per 
4;ent  were  over  age  for  their  grade  and  had  repeated  from  one  to 
four  years  prior  to  the  time  the  correction  was  made. 

I  have  not  the  time  to  give  you  the  complete  analysis,  of  the  resultfl 
•of  this  study. 

With  regard  to  the  rate  of  growth  of  the  adenoid  and  tonsil  cases, 

the  monthly  percentage  gain  in  weight  before  the  operation  of  the 

toys  from  7  to  10  years  of  age  was  0.4  per  cent  and  of  the  girls 
0.2  per  cent.    Following  the  operation  the  percentage  gain  for  the 

boys  was  1.8  per  cent  and  for  the  girls  2.5  per  cent. 

In  the  11  to  14  year  old  group  the  monthly  percentage  increase 
in  weight  for  the  boys  was  0.47  per  cent  before  operation  and 
:2.04  per  cent  after  the  operation,  while  for  the  girls  the  percentage 
increase  was  0.84  per  cent  before  the  operation  and  1.99  per  cent  after 
the  operation,  respectively. 

The  expected  increase  in  weight  of  children  comprising  the  first 
group  is  0.72  per  cent  for  the  boys  and  0.79  per  cent  for  the  girls, 
and  in  the  second  group  0.83  per  cent  and  0.97  per  cent,  respectively. 

It  is  thus  seen  that,  as  measured  by  gain  in  weight,  the  correction 
of  this  type  of  physical  defect,  although  unaccompanied  by  any 
other  measure  for  improving  the  child's  physical  condition,  is 
attended  by  a  very  substantial  improvement  as  measured  by  increase 
in  weight.  While  this  study,  by  reason  of  the  limited  number  of 
children  involved,  may  be  considered  in  the  light  of  a  preliminary 
inquiry,  the  results  warrant  an  extension  of  studies  of  this  character 
in  order  that  more  definite  information  may  be  had  regarding  the 
effect  of  the  corrections  of  certain  types  of  physical  defects  on  the 
growth  and  development  of  children. 

Special  studies  in  nutrition, — In  connection  with  the  widespread 
interest  now  mtmifested  in  problems  relating  to  the  nutrition  of 
children  and  the  more  or  less  general  acceptance  of  underweight  as 
a  measure  of  malnutrition,  I  wish  to  impress  upon  you  that  many 
factors  are  conducive  to  underweight,  and  considered  alone  under- 
weight is  not  a  true  measure  of  malnutrition — that  this  condition 
is  only  a  symptom  and  not  a  distinct  pathological  entity.  For 
example,  it  is  possible  to  fatten  an  infant  by  feeding  for  a  more 
or  less  prolonged  period  on  condensed  milk,  and  yet  fail  to  promote 
proper  skeletal  growth  or  increase  its  vital  stamina. 

We  have  but  recently  compiled  data  relating  to  the  estimation 
of  the  state  of  nutrition  by  methods  other  than  the  weight-height 
index.  These  studies  were  made  by  oificers  of  the  United  States 
Public  Health  Service  in  the  case  of  9,973  school  children  and  show 
some  very  interesting  results.  In  addition  to  weighing  and  measur- 
ing these  children  they  were  classified  on  inspection  as  of  "excel- 
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lent,"  "  good,"  "  fair,"  or  "  poor  "  nutrition.  All  of  these  officers  were 
skilled  in  estimating  the  general  physical  condition  on  inspection 
by  reascm  of  the  experience  and  training  gained  in  the  inspection 
of  thousands  of  immigrants  at  Ellis  Island. 

In  analyzing  and  c(Hnparing  the  results  of  these  observations  it 
was  found  that — 

1.  The  percentage  of  defective  nutrition  classified  according  to 
clinical  evidence  other  Uian  weight  was  highest  at  8  years  of  age 
and  decreased  with  age.  This  observation  l^ids  support  to  the  con- 
tention of  some  authorities  that  child  development  may  be  divided 
into  distinct  periods  approximately  as  follows:  The  plump,  chubby 
period,  extending  from  early  infancy  up  to  the  sixth  year:  the 
lean,  lanky  period,  covering  the  seventh  to  the  eleventh  year  of 
age;  and  finally  the  period  of  puberty,  during  which  individual 
children  manifest  distinct  characteristics  that  will  persist  through 
life. 

2.  The  children  classified  as  malnourished  from  clinical  eA  idence 
other  than  height  and  weight  are  shorter,  lighter,  and  have  a  lower 
weight-height  index. 

3.  Differences  in  height  are  much  less  significant  in  judging 
nutrition  than  differences  in  weight. 

4.  In  comparing  percentage  distribution  of  two  groups  classified 
as  of  "good"  or  "poor"  nutrition,  according  to  clinical  evidence 
other  than  height  and  weight,  it  was  found  that  although  the  chil- 
dren in  the  latter  group  weighed  less  than  those  in  the  former  group 
some  of  the  children  in  the  poor  group  weighed  more  than  some  of 
the  children  in  the  good  group.  It  is  reasonable  to  assume,  there- 
fore, that  weight  measurements  al(me  are  not  sufficient  to  determine 
nutrition,  but  that  these  must  be  supplemented  by  medical  exami- 
nation. 

There  is  very  great  danger  that  large  numbers  of  inexperienced 
workers  will  be  misguided  by  their  enthusiasm  in  using  the  easilj 
applied  and  arbitrary  underweight  index  and  lose  sight  of  the  fact 
that  malnutrition  is  a  medical  problem. 

FoUoW'Up  work  m  the  schools. — ^Those  of  us  who  have  been  en- 
gaged in  school  hygiene  work  are  conscious  of  the  need  of  some  more 
effective  means  whereby  better  results  may  be  obtained  from  the 
medical  inspection  of  school  children.  It  is  an  extremely  difficult 
matter  to  secure  the  cooperation  of  parents  for  the  correction  of 
hampering  physical  defects.  Notification  is  notoriously  ineffective. 
Follow-up  work  in  the  homes  by  the  school  nurse  is  expen^ve,  time 
consuming,  and  too  frequently  barren  of  results.  In  seeking  a  r»n- 
edy  the  Public  Health  Service  has  devised  a  health  score  form  for 
use  in  classrooms  designed  to  take  advantage  of  group  psychology 
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to  stimulate  the  child  himself  to  demand  the  conrection  of  notified 
defects. 

The  system  is  simple.  Certain  minimum  health  essentials  are 
set  forth,  with  proper  headings  under  which  the  results  of  the 
physical  examinations  are  recorded.  In  every  instance  where  the 
child  is  free  from  physical  defect  corresponding  to  any  one  of  these 
headings  a  red  star  is  stamped  in  the  appropriate  colmnn.  The 
child  is  then  informed  that  following  the  correction  of  certain 
existing  physical  defects  or  the  attainment  of  the  minimum  standard 
a  blue  star  will  be  placed  in  the  appropriate  column,  and  when  all 
the  spaces  are  filled  with  red  or  blue  stars,  singly  or  in  combination, 
a  gold  star  will  be  placed  before  his  name. 

Our  experience  in  the  use  of  this  form  during  the  past  year  has 
impressed  our  officers  and  the  school  authorities  with  its  value.  In 
some  communities  a  very  high  percentage  of  correction  of  defects 
has  been  obtained  through  the  importunities  of  the  child  brought 
about  by  this  manner  even  in  cases  where  no  follow-up  work  what- 
ever had  been  done  by  the  school  nurse. 

New  work. — ^With .  regard  to  the  new  work  undertaken  by  the 
child-hygiene  section  during  the  year,  mention  has  already  been  made 
of  the  cooperative  work  being  carried  on  at  Hagerstown,  Md. 

In  connection  with  certain  studies  relating  to  the  prevalence  of 
tuberculosis  which  the  service  is  making  in  cooperation  with  the 
State  Board  of  Health  of  Utah  and  the  Utah  Public  Health  Asso- 
ciation, particular  attention  is  being  given  to  the  related  child- 
hygiene  problems.  Large  numbers  of  school  children  are  being  ex- 
amined, and  those  who  are  found  in  poor  physical  condition  are 
referred  to  special  examiners  for  attention.  Personally,  I  feel  that 
the  period  of  childhood  offers  the  most  promising  point  of  attack  in 
the  control  of  tuberculosis.  It  is  practically  impossible  to  diagnose 
incipient  tuberculosis  in  children  by  any  method.  In  fact,  a  special 
committee  of  the  National  Tuberculosis  Association  is  on  record  as 
stating  that  even  by  the  use  of  the  X  ray,  unless  the  findings  show 
involvement  of  the  lung  fields  rather  than  the  lung  roots,  the  diag- 
nosis of  incipient  tuberculosis  can  not  be  made  in  the  child.  For 
these  reasons,  a  child  presenting  the  combination  of  symptoms  classi- 
fied under  malnutrition  should  be  regarded  as  potentially  tubercu- 
lous and  the  necessary  means  should  be  taken  to  improve  his  general 
condition.  Child  hygiene,  by  safeguarding  the  health  of  expectant 
mothers  and  assuring  the  unborn  child  a  sound  birthright ;  employ- 
ing special  means  for  reducing  infant  mortality  and  assuring  better 
care,  attention,  and  management  of  infants  and  children  of  preschool 
age ;  concerning  itself  with  the  improvement  of  school  health  super- 
vision ;  and  securing  better  provision  for  safeguarding  the  health  of 
children  engaged  in  industrial  occupations  is  one  of  the  most  potent 
factors  in  the  control  of  tuberculosis. 
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On  request  of  the  State  and  local  health  officers,  the  Public  Health 
Service  has  been  making  special  investigations  in  school  hygiene  in 
Bedford,  Ind.,  and  in  Memphis,  Tenn.  The  work  at  the  latter  place 
is  too  recent  for  me  to  give  you  the  results  of  these  studies  at  the 
present  time. 

In  Bedford,  Ind.,  however,  our  studies  have  developed  some  inter- 
esting  information  regarding  the  relationship  of  posture  to  malnu- 
trition and  also  regarding  the  association  of  bad  posture  with  physi- 
cal defects.  These  investigations  will  be  made  the  subject  of  special 
reports.  In  addition,  the  work  of  the  service  officer  has  been  instru- 
mental in  bringing  about  the  adoption  of  a  system  of  health  instruc- 
tion in  the  public  schools  of  the  city  which  in  itself,  from  the  public- 
health  standpoint,  is  ample  compensation  for  the  time  and  energy 
spent  in  these  investigations. 

The  service  has  also  been  making  some  very  extensive  investiga- 
tions of  special  child-hygiene  problems  in  cooperation  with  the 
State  board  of  health  of  Florida  and  the  State  federation  of  women's 
clubs.  In  order  to  secure  material  for  special  studies,  the  service 
has  been  obliged  to  do  some  extensive  routine  supervision  work  in 
the  schools  of  two  counties  of  the  State.  We  have  been  particularly 
interested  in  collecting  material  for  use  in  an  attempt  to  prepare 
more  accurate  standards  of  physical  development  than  those  at  pres- 
ent generally  employed,  and  also  for  the  purpose  of  studying  the 
effect  of  certain  physical  defects  and  endemic  diseases  on  school 
proorress  and  the  growth  and  development  of  children.  The  work 
is  still  under  way  and  no  definite  information  bearing  on  these  points 
can  be  given  at  the  present  time.  However,  some  very  interesting 
side  issues  have  developed  as  a  result  of  our  special  studies  which 
manifest  the  aroused  interest  of  the  local  community  in  child  health 
work.  In  one  of  the  counties  where  we  have  been  working  better 
provision  is  being  made  for  school  health  supervision,  a  number  of 
nutrition  clinics  have  been  organized  and  operated,  a  child  health 
center  has  been  establislied  to  be  operated  by  the  committee  of  the 
local  medical  association  on  the  withdrawal  of  Federal  forces,  and 
finally  an  arrangement  has  been  perfected  whereby  the  local  den- 
tists will  give  free  dental  attention  to  every  necessitous  child  re- 
ferred to  them  by  the  school  authorities'. 

The  activities  of  the  service's  mouth-hygiene  unit  have  been 
largely  confined  to  the  State  of  Florida  during  the  past  year.  In 
the  counties  where  special  studies  of  the  effect  of  physical  defects 
on  the  growth  and  development  of  children  have  been  made  the 
mouth-hygiene  unit  has  examined,  charted,  and  graded  the  mouths 
of  the  entire  school  population  for  use  in  determining  the  effect,  if 
any,  of  bad  mouth  conditions  on  the  child's  physical  growth. 
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As  a  result  of  the  special  investigations  of  the  mouth  hygiene  unit, 
officers  of  the  service  are  coining  to  a  realization  of  the  possibility 
that  dental  caries  alone  is  not  so  much  a  factor  to  be  considered  in 
respect  of  the  health  and  the  school  progress  of  the  school  child  as 
is  mouth  sepsis  evidenced  by  gingival  infection  and  other  inflamma- 
tory conditions  of  the  oral  tissues.  According  to  these  studies,  a  very 
interesting  and  strongly  probable  relationship  between  mouth  sepsis 
.and  school  progress  seems  to  exist.  In  a  very  large  number  of  in- 
stances, in  fact  apparently  too  large  to  be  considered  a  mere  coin- 
cidence, it  has  been  found  that  for  children  with  low  mouth  sepsis 
ratings,  according  to  a  method  of  grading  devised  by  the  unit,  there 
is  a  coi'responding  low  school  rating,  and  vice  versa. 

In  conclusion,  I  wish  to  say  that  I  had  hoped  to  make  a  few  re- 
marks regarding  the  organization  of  child  health  work  on  a  State- 
wide basis,  but  I  have  already  used  up  too  much  of  the  allotted  time. 
In  devising  such  a  plan  the  health  officer  or  the  director  of  the 
division  of  child  hygiene  should  make  a  comprehensive  survey  of 
his  territory  for  the  purpose  of  determining  the  most  pressing  child 
hygiene  problems  of  the  different  communities,  and  to  take  stock  of 
local  resources,  including  the  amount  of  cooperation  that  may  be 
expected  from  auxiliary  agencies.  Our  experience  has  been  that, 
while  a  completed  plan  of  child  hygiene  work  is  dissirable,  but  few 
communities  are  in  position  financially  or  otherwise  to  put  an  all- 
embracing  plan  in  operation.  However,  every  community  has  one 
or  more  special  problems  which  require  special  attention.  The  solu- 
tion of  such  problem  or  problems  should  be  the  entering  wedge,  and 
as  local  resources  increase  the  work  may  be  gradually  expanded. 

Finally,  I  wish  to  emphasize  that  because  of  the  interrelationship 
of  all  health  problems  any  State-wide  or  local  plan  of  child  health 
supei-vision  should  provide  for  a  very  definite  correlation  of  the  child 
hygiene  activities  with  the  other  activities  of  the  State  and  local 
health  department.  Such  correlation  is  advisable  not  only  from  the 
standpoint  of  economical  expenditure  of  funds  but  it  also  promises 
the  best  results. 

Doctor  SciiERjEscHEwsKY.  The  next  subject  on  the  program  is  the 
provision  of  the  act  of  November  23,  1921,  entitled  "  Promotion  of 
the  welfare  and  hygiene  of  maternity  and  infancy,  and  for  other  pur- 
poses," with  special  reference  to  detailed  plans  for  carrying  out  the 
provisions  of  the  act  as  specified  in  Section  B  in  section  8. 

We  have  with  us  to-day  Miss  Grace  Abbott,  the  Chief  of  the  Chil- 
dren's Bureau,  and  it  is  going  to  be  our  pleasure  to  have  Miss  Abbott 
address  us  on  this  most  important  topic 

I  believe  the  recognition  of  the  necessity  for  the  protection  of 
infancy  in  childhood  by  the  Federal  Government  is  of  the  most  im- 
portance and  a  milestone  in  the  progress  of  public  health. 
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It  gives  me  great  pleasure  to  have  Miss  Abbott  address  you. 

Doctor  CuMMiNG.  If  Miss  Abbott  will  allow  me  to  make  a  short 
statement,  I  will  appreciate  it. 

A  friend  of  mine  is  in  town,  from  Chicago,  to  help  the  Gov- 
ernment in  a  voluntary  way,  a  man  who  had  done  a  great  deal  for 
the  Government  in  the  last  year.  He  was  suddenly  taken  sick  about 
12  o'clock,  and  General  Dawes  called  me  up  about  it.  We  have 
taken  him  to  the  Emergency  Hospital,  and  they  are  about  to  operate 
on  him,  and  while  he  was  put  under  the  ansssthetic  I  ran  over  here 
to  apologize  for  not  being  with  you  this  afternoon,  and  I  am  sure 
you  understand  it. 

I  hope  we  shall  have  the  pleasure  of  meeting  again  next  year  and 
have  a  good  meeting.  I  also  hope  that  we  shall  have  a  very  suc- 
cessful year  in  the  following  12  months. 

Before  Miss  Abbott  has  anything  to  say  I  want  to  say  that  we 
are  working  together  in  the  utmost  harmony,  trying  to  carry  out  the 
intent  with  respect  to  maternity,  and  we  hope  it  will  result  in  a  great 
deal  of  good. 

PROMOTION  OF  THE   WELFARE   AND   HYGIENE   OF   MATERNITT 

AND  INFANCY. 

Miss  Abbott.  I  have  not  very  much  to  say  to  you  this  afternoon, 
because  I  think  we  covered  practically  all  the  points  that  any  of  you 
wanted  any  information  about  on  Monday  afternoon. 

It  did  occur  to  me,  on  thinking  it  over,  that  there  was  one  tiling 
I  omitted  to  say.  I  did  not  report  the  progress  with  reference  to 
the  acceptance  by  the  States  of  the  Sheppard-Towner  Act.  Forty- 
two  States  have  now  accepted  it,  11  by  legislative  acts,  and  the  rest 
by  the  action  of  the  governors,  pending  the  next  session  of  the  legis- 
latures. The  plans  of  33  States  have  been  approved  in  final  form, 
and  we  are  hoping  that  the  other  plans  will  come  in  soon. 

Doctor  Gumming  and  Doctor  Tigert,  when  he  has  been  in  town, 
have  been  very  generous  in  giving  the  necessary  time  to  the  work 
of  the  board,  so  that  we  have  been  able  to  act  on  the  plans  promptly. 

I  am  not  able  to  say  as  yet  that  the  comptroller  is  ready  to  pay 
over  the  first  allotments.  I  hope,  however,  that  all  questions  will 
be  settled,  so  that  this  will  soon  be  possible. 

A  great  many  of  you  have  been  discussing  with  us  at  the  bureau 
your  individual  plans,  and  Doctor  Kude  and  I  appreciate  very  much 
having  this  opportunity  of  meeting  and  talking  with  you.  We  all 
have  many  problems,  which  I  am  sure  will  be  solved  in  the  years 
to  come,  and,  unless  there  are  some  questions  some  of  you  would  like 
to  ask,  I  do  not  intend  to  say  anything  more  now.  I  know  you  are 
already  tired,  and  there  will  be  more  speeches  this  afternoon  from 
persons  whom  you  have  not  yet  had  an  opportunity  of  hearing,  and 
I  am  very  glad  to  give  way  to  them. 
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Doctor  ScHKRBSCHBWSKT.  This  subject  is  now  open  to  discussion. 
If  there  is  no  discussion  on  this  topic,  we  wiD  proceed  to  the  next 
topic,  which  is  "Nutritional  disease." 

I  will  ask  Doctor  Goldberger  to  make  some  statements. 

NUTRITIONAL  DISEASE. 

Doctor  Goldberger.  Mr.  Chairman  and  members  of  the  conference, 
I  think  some  three  or  four  years  have  passed  without  my  attending 
tliese  conferences  and  without  making  a  report  of  progress.  The 
main  reason  for  this  is  that  the  progress  of  our  investigations  of 
pellagra  was  such  that  we  did  not  feel  prepared  to  report  on  them. 

The  results  of  the  work  of  the  past  four  years  have  confirmed  the 
indications  of  our  earlier  results,  which,  as  you  know,  pointed  to 
the  protein  factor  as  the  one  concerned  equally  in  the  pro- 
duction and  in  the  prevention  of  the  disease.  The  indications  are 
well-nigh  conclusive  that  there  is  some  fault  bound  up  with  the 
protein,  in  all  probability  with  respect  to  the  make-up  of  the  amino- 
acid  mixture,  that  is  the  essential  factor  concerned  in  the  cause  of  the 
disease  pellagra. 

It  hardly  seems  necessary  to  go  into  discussion  of  our  recent  re- 
sults at  this  time,  for  they  have  already  been  dealt  with  in  a  report 
published  in  the  Public  Health  Reports  a  few  weeks  ago  (March  3, 
1922).  I  may  say,  however,  that  additional  confirmatory  observa- 
tions have  been  made  of  those  there  reported  pointing  to  the  protein 
factor  as  the  essential  one.  Notwithstanding  all  this,  we  feel  that 
there  is  still  much  to  be  done  before  it  can  be  said  that  all  possible 
dietary  factors  other  than  protein  have  been  absolutely  excluded  from 
consideration. 

Aside  from  their  immediate  bearing  on  the  program  of  pellagra, 
the  results  of  our  studies  have  a  broader  significance.  They  sug- 
gest that  a  specific  condition — a  specific  hiunan  disease — ^may  result, 
so  far  as  we  can  at  present  judge,  from  a  defect  in  the  protein  factor 
alone. 

Doctor  SoHEREscHEwsKY.  Is  there  any  discussion  of  Doctor  Gold- 
berger's  talk?  If  not,  the  recent  outbreaks  of  virulent  smallpox  in 
certain  sections  of  our  country  and  the  fact  that  vaccination  is  not 
being  practiced  with  the  assiduity  with  which  it  should  be  practiced 
in  a  number  of  sections  of  the  country  render  some  discussion  of  cer- 
tain features  of  the  vaccination  against  smallpox  pertinent  at  this 
time,  and  I  will  ask  Doctor  Leake  to  open  the  discussion  in  this 
matter. 

VACaNATION  AGAINST  SMALLPOX. 

Doctor  Leake.  Gentlemen,  the  hour  is  late ;  there  are  a  few  points 
that  I  think  may  not  be  generally  appreciated,  and  I  want  to  touch 
upon  those  only. 
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The  chairman  referred  to  the  virulent  outbreak  in  the  two  Kansas 
Cities;  the  infection  has  spread  from  there  to  other  places,  notably 
Denver. 

The  form  of  the  disease  which  is  prevalent  there  is  the  old  text- 
book form,  our  milder  American  smallpox  being  a  less  virulent  form 
rather  than  a  separate  disease.  The  smallpox  in  Kansas  City  was 
a  type  which  had  a  mortality  of  from  80  to  40  per  cent.  There  is 
one  point  in  that  outbreak  which  seems  to  be  true  of  other  severe 
outbreaks,  and  which  deserves  to  be  mentioned — the  contagiousness 
of  the  disease  under  these  conditions.  Apparently  it  is  more  con- 
tagious, as  well  as  more  fatal,  so  that  more  severe  measures  have  to 
be  taken  in  isolation;  further,  in  regard  to  vaccination,  one  can  not 
be  sure  of  an  old  vaccination  protecting  to  the  same  degree  as  it  doe^ 
against  our  milder  form.  In  Kansas  City  we  found  a  few  cases  in 
this  epidemic  that  were  vaccinated  as  recently  as  three  years  ago, 
with  perfectly  good  scars.  These  cases  tend  to  be  somewhat  milder, 
of  course.  None  of  those  who  were  vaccinated  two  to  two  and  a  half 
years  ago  had  fatal  cases,  but  it  would  seem  that  to  promise  immunity 
one  should  ask  for  revaccination  in  the  presence  of  such  a  contagious 
outbreak  unless  one  has  been  vaccinated  within  two  vears. 

Furthermore,  vaccination  during  the  early  part  of  the  incubation 
period  did  not  prevent  the  disease.  The  vaccination  should  be  per- 
formed before  exposure.  We  can  not  hope  to  do  all  the  good  we  can 
unless  we  get  our  communities  vaccinated  earlier. 

Everyone  knows  that  we  would  like  uniform  vaccination  at  school 
age.  It  is  appreciated  that  this  can  not  lye  had  in  certain  communi- 
ties. The  population  will  not  stand  for  it.  In  some  communities,  in 
the  most  populous  ones,  school  vaccination  is  in  vogue;  we  hope  that 
it  always  will  be,  and  that  there  will  be  no  stepping  back  from  as 
much  protection  as  we  have. 

In  Sweden  recentlv  the  vaccination  laws  have  been  amended  so  as 
to  adopt  the  American  plan  of  vaccination  at  school  age,  instead  of 
the  usual  European  method  of  vaccinating  in  infancy.  If  only  one 
of  the  two  were  to  be  selected,  the  American  method  is  better.  Cer- 
tainly the  English  idea  of  one  vaccination  giving  perfect  protection, 
provided  there  are  four  good-sized  scars,  covering  a  square  inch,  can 
not  be  held  entirely  sound — it  probably  is  a  good  method,  but  any 
infantile  vaccination  will  gradually  lose  its  protective  power  in  a 
considerable  proportion  of  individuals.  If  we  had  one  time  to  choose 
it  would  be  the  school  age,  as  this  would  probably  give  the  more  last- 
ing immunity.  Two  advantages  of  vaccination  in  infancy  are,  there 
is  usually  no  fever,  and  the  scar  tends  to  fade. 

One  minor  point  in  regard  to  the  apparent  failure  of  vaccination 
in  such  an  epidemic  as  we  had  in  Kansas  City ;  a  few  cases  were  seen 
where,  according  to  the  description  at  the  hospital,  the  patient  had 
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i\  good  vaccination  and  still  came  down  with  smallpox,  the  facts  being 
as  follows:        ' 

Vaccine  virus  was  inserted  on  the  arm,  but  no  exact  record  had 
been  kept  of  the  date  of  insertion  and  the  date  of  tlie  appearance  of 
the  vaccinal  reaction;  the  sequence  of  events  was  learned  only  on 
questioning  the  patient  and  using  a  calendt^r  to  help  him  fix  dates. 
The  vaccine  virus  was  not  potent  and  lay  dormant  in  the  skin;  in- 
stead of  coming  up  to  a  maximum  ''  take  "  in  9  to  11  days,  it  showed 
no  signs  of  "  taking/'  The  patient  was  exposed  to  smallpox  and  the 
smallpox  fever  came  on  in  12  days  after  exposure,  the  virulence  of 
the  infection  stirred  up  the  attempted  vaccination  so  that  this  became 
the  first  site  of  the  smallpox  eruption  and  came  out  a  day  or  two  be- 
fore the  general  eruption.  It  was  not  the  failure  of  vaccination  to 
protect,  but  failure  to  get  a  vaccination. 

In  regard  to  the  so-called  '*  alastrim  " :  In  this  country  there  is  no 
trouble,  except  in  individual  cases,  witli  the  diagnosis  of  mild  small- 
pox. The  epidemic  itself  is  easily  diagnosed.  There  is  no  reason 
for  regarding  the  alastrim  of  the  West  Indies  as  anything  different 
from  our  mild  smallpox.  It  is  the  same  disease.  .  The  fact  that  there 
are  few  or  no  deaths  has  nothing  to  do  with  the  way  it  should  be 
handled.  The  other  features  of  alastrim  are  present  in  our  epidemics 
of  smallpox. 

In  regard  to  the  so-called  reactions  of  immimity,  the  reactions 
which  take  place  on  the  arm  when  a  person  has  already  been  pro- 
tected by  previous  vaccination,  there  seems  to  have  been  some  ques- 
tion as  to  how  these  appear  and  what  the  al)sence  or  presence  of  the 
reaction  means.  If  a  i>erson  is  vaccinated  with  a  potent  vaccine, 
there  is  always  some  reaction.  In  cases  with  no  previous  immunity 
there  is  the  I'egular  primary  vaccinal  efflorescence,  with  the  maximum 
at  about  9  days,  practically  nothing  during  the  first  2  or  8  days,  and 
the  widest  extent  of  redness  at  the  9  or  11  day  period.  If  a  person 
has  a  slight  amount  of  immunity,  the  reaction  will  begin  a  day  or 
two  sooner  and  come  up  to  its  maximum  around  the  seventh  day, 
the  total  area  not  being  so  great  as  in  a  primary  "  take,"  although 
on  the  seventh  day  you  may  notice  a  higher  reaction  than  in  the 
case  of  the  corresponding  primary  vaccination  at  that  day.  The 
reaction  of  immunity,  occurring  in  those  who  are  moderately  to 
highly  immune,  is  a  briefer  affair,  the  reaction  coming  up  ordinarily 
with  a  pei"son  who  has  not  been  vaccinated  in  three  or  four  years,  so 
that  it  reaches  its  maximum  about  48  hours  after  inoculation.  A 
reaction  in  one  of  these  three  forms  will  take  place  with  practically 
every  person  who  is  vaccinated  with  vaccine,  and  this  reaction  can 
have  a  maximum  at  any  point  within  10  or  11  days;  commonly  any- 
thing in  the  first  3  days  is  called  an  immune  reaction ;  anything  from 
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3  to  8  days  an  accelerated  reaction,  and  from  then  on  a  i*eg:iilar 
vaccinia. 

The  eai'ly  reactions  generally  indicating  immunity  can  take  place 
Tvith  dead  virus,  but  active  virus  is  necessary  to  get  the  proi>er  inter- 
pretation of  the  reaction. 

Doctor  ScHEREftOHE\ysKT.  We  will  now  hear  from  vou.  Doctor 
Beatty. 

Doctor  Beatty.  I  am  not  proud  of  the  fact,  but  Utah  can  claim 
the  distinction  of  having  had  the  highest  smallpox  rate  in  the  United 
States  every  year  for  the  past  20  years.  There  is  a  reason.  I  might 
say  22  years  to  he  more  exact,  l)ecfluse  it  was  at  that  time  that  the 
State  legislature  passed  a  law  expressly  prohibiting  health  authori- 
ties or  school  authorities  from  excluding  unvaccinated  pupils  from 
school  or  requiring  the  vaccination  of  any  individual  in  the  com- 
munity. 

I  think  the  facts  are  rather  interesting  from  an  epidemiological 
standpoint,  worthy  perhaps  of  careful  study,  because  they  can  noi 
be  duplicated  elsewhere. 

I  need  not  go  into  the  causes  leading  to  the  enactment  of  the  freak 
law  other  than  to  sav  that  it  was  a  result  of  fanatical  antivaccina- 
tion  activities  in  high  places.  The  result  of  the  law  and  adveree 
public  sentiment  responsible  for  it  has  been  a  largely  unprotected 
population.  I  can  not  recall  a  year  in  which  smallpox  has  not  l)eeii 
prevalent,  assuming  epidemic  proportions  in  many  years.  In  192^^ 
there  were  5,000  cases,  and  1921  more  than  3,700 ;  the  population  of 
the  State  is  450,000. 

The  presence  of  the  malignant  type  of  smallpox  in  Kansas  City. 
Denver,  and  other  western  cities  last  winter,  however,  has  had  a 
tremendous  influence  in  changing  the  sentiment  and  stimulating  vac- 
cination, and  there  is  reason  to  believe  that  the  repeal  of  the  anti- 
vaccination  law  may  be  accomplished  at  the  next  session  of  the 
legislature. 

Doctor  TuRNKR.  I  just  want  to  take  a  minute  to  tell  you  a  little 
of  the  situation  in  the  State  of  Washington.  I  do  not  want  to  fight 
with  Doctor  Beatty  in  saying  that  we  have  more  smallpox  in  the 
State  of  Washington  than  in  any  other  State  in  the  United  States. 
but  I  believe  we  come  pretty  near  having  the  most,  or  we  did  have 
some  years  ago. 

Last  year,  in  July,  the  State  board  of  health  passed  a  regulatioD 
in  order  to  control  smallpox  to  the  best  of  our  ability,  so  we  prr^ 
ceeded  to  put  this  rule  into  effect,  and  immediately  ran  into  all  sorts 
of  difficulties  and  the  usual  fights  to  get  the  procedure  over. 

It  went  to  the  court  in  Thurston  County.  We  received  a  decision, 
and  they  appealed  to  the  supreme  court.  I  do  not  care  to  take  up 
the  time  to  tell  you  the  whole  situation.    I  merely  want  to  read  the 
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decision  we  obtained  of  the  supreme  court,  and  it  is  so  good  that 
I  really  stopped  thinking  about  passing  any  laws  on  public  health 
in  the  State  of  Washington.  It  makes  it  a  regulation  so  flexible  that 
we  are  pretty  well  off,  I  think.    This  is  a  part  of  this  decision : 

The  statute  declared  the  act  of  the  board  of  healtli  to  be  final  and  cou- 
clusive^  and  not  to  be  reviewed  by  the  courts  or  denied,  because  the  authority 
may  be  abused,  or  the  law  muladministered,  and  that  the  finding  of  facts  by 
properly  constituted  health  officers  is  final  and  binding  upon  the  public  school 
and  upon  the  courts. 

There  seems  to  be  nothing  further  which  needs  to  be  said. 
Doctor  ScH£S£SCH£ws&T.  We  will  suspend  the  program  for  a 
few  minutes  until  we  receive  the  report  of  the  resolutions  committee. 

REPORT  OF  RESOLUTIONS  COMMITTEE. 

Doctor  Dalton.  Mr.  Chairman,  the  following  resolutions  have 
been  presented  to  the  resolutions  committee,  which  have  been  passed 
upon  by  them.  • 

The  first  was  read,  as  follows : 

Whereas  a  considerable  number  of  cases  of  leprosy  are  known  to  State 
health  authorities  and  nearly  all  of  these  cases  are  living  at  their  homes  or 
are  being  cared  for  elsewhere  under  conditions  unfavorable  to  treatment  of 
the  disease  even  if  favorable  to  protection  of  the  public ;  and 

Whereas  the  Congress  of  the  United  States  has  enabled  the  Public  Health 
Service  to  take  cliarge  of  and  enlarge  the  inatitution  at  CarviUe,  La.,  so  that 
a  limited  number  of  cases  have  been  admitted  from  several  States  and  now 
lire  being  given  the  best  possible  medical  treatment  under  very  happy  and 
comfortable  conditions  of  living  and  of  environment  which  give  great  promise 
of  arrest  if  not  complete  cure  of  the  disease ;  and 

Whereas  many  unfortunate  sufterers  who  have  learned  of  this  institution 
and  its  advantages  and  being  desirous  of  obtaining  treatment  therein  find 
that  the  accomodations  are  so  limited  that  no  hope  seems  to  remain  of  pos- 
sible relief  or  cure  in  their  cases :  Therefore  be  it 

Resolved,  That  the  State  and  Territorial  health  authorities  here  assembled 
in  official  conference  with  the  Surgeon  General  of  the  United  States  Public 
Health  Service  respectfully  petition  the  Ck>ngress  of  the  United  States  to  ap- 
propriate a  sum  of  money  sufficient  in  the  opinion  of  the  Surgeon  General  to 
enlarge  the  Carville  institution  and  provide  ample  facilities  for  care  and 
treatment  of  all  cases  of  leprosy  referred  by  the  State  health  authorities. 

The  resolution  was  adopted. 

Doctor  Dalton  thereupon  read  a  resolution  which  was  adopted  in 
the  following  form: 

Whereas  the  conference  of  State  and  Provincial  Health  Authorities  of  North 
America  have  gone  on  record  that  changes  in  the  sanitary  railroad  code  are 
not  advisable  annually,  but  that  the  same  be  made  not  more  frequently  than 
at  five-year  periods,  or  when  necessary,  and  has  instructed  the  committee  ta 
act  accordingly:  Therefore  be  it 

Resolved,  That  the  Surgeon  General  of  the  United  States  Public  Health 
Service  appoint  a  committee  on  railway  sanitation,  and  that  this  committee 
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sball  report  every  five  years  coincident  with  the  report  of  a  similar  committee 
of  the  conference  of  State  and  Provincial  Health  Authorities  of  North  America. 

The  next  resolution  was  read,  as  follows : 

Renolci'tJ,  That  tlu'  Sur^nvm  (loiicral  of  the  United  St.Mtes  Public  Health 
Service  be  requesteil  to  i)etition  Conjrress  for  a  sum,  to  be  appropriated,  for  the 
tis<*al  year  lK3^inninp  July  1.  19*J2.  sufficient  for  the  orjranization  and  main- 
tenance of  H  re^rfstration  area  for  morbidity ;  and  tliat  tlie  niemi>er8  of  this 
i-imference  pledge  their  utmost  effort,  in  coo[)eratIon  with  the  Surpreon  (Teneral 
to  secure  such  a[)proprlation  from  the  Congress  of  the  United  States  now 
sitting. 

Doctor  ScHERi:8CHEW8KT.  The  resolution  is  now  open  for  discus- 
sion. The  Public  Health  Service  has  earnestly  petitioned  Congress 
at  least  five  or  six  successive  years  for  an  appropriation  to  carry 
out  the  purposes  in  this  resolution,  without  having  the  money  appro- 
priated ;  and  while  it  is  eminently  desirable  that  a  start  be  made  as 
soon  as  practicable  in  the  estal)lishment  of  a  registration  area  for 
morbidity,  the  point  that  rises  in  the  mind  of  the  Chair  is  if  this 
is  the  most  eiFective  way.  If,  for  instance,  some  petition  from  the 
State  health  officers  could  reach  Congress  which  would  provide  for 
that,  I  think  the  results  would  be  verj'  much  more  effective. 

Doctor  Dalton.  I  would  like  to  hear  from  Doctor  Fulton. 

Doctor  Fin.T()N.  A  resolution  like  that  would  do  no  more  than 
empower  the  Surgeon  General  and  express  our  sympathy,  but  bv 
adding  the  clause  the  Surgeon  General  might  feel  free  to  call  upon 
us  to  make  that  resolution  more  effective.  I  tried  to  write  a  resolu- 
tion which  would  have  that  effect.  We  will  render  what  service 
we  can. 

I  will  agree  to  the  omission  of  any  phraseology  that  other  mem- 
bei-s  of  the  conference  find  objectionable  or  useless. 

Doctor  ScHERESCHEWSKT.  The  only  thing  I  had  in  mind  is  that 
there  is  only  one  way  in  which  the  Surgeon  General  can  make  a 
request  on  Congress  for  an  appropriation,  which  is  to  submit  an 
estimate  to  the  head  of  the  Treasury  Department  and  have  a  special 
request  for  an  appropriation  proceed  from  him  to  Congress,  and  he 
can  not  approach  Congress  in  any  other  way  than  the  old  officisl 
channels. 

Doctor  Fulton.  This  conference  has  no  approach  to  Congress  at 
all.  It  is  appropriate  for  us  to  send  a  memorial  to  Congress  on  our 
own  initiative. 

Doctor  ScHEREScHEwsKT.  I  merely  wanted  to  make  the  position 
clear.  The  fact  that  this  conference  of  State  health  officers  witt 
the  Public  Health  Service  have  come  on  record  to  show  that  thev 
are  in  earnest  in  desiring  the  morbidity  registration  area  would  have 
weight  with  Congress. 
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Doctor  Dillon.  I  recommend  that  the  'Surgeon  General  inclade 
in  his  next  estimated  budget  a  sum  sufficient  to  defray  the  expenses 
of  a  division  of  morbidity  registration,  and  that  this  conference  of 
State  health  officers  pledge  their  support  in  an  effort  to  have  that 
enacted  into  an  appropriation  next  year. 

Doctor  ScHEKKSCHEWSKY.  Of  coursc  there  will  be  an  estimate  in- 
cluded as  a  matter  of  course  in  our  next  annual  appropriation.  In 
order  to  make  some  kind  of  a  substitute  it  is  desirable  to  begin  as 
soon  as  practicable,  because  the  regular  appropriation  next  year, 
for  which  estimates  will  be  made,  would  not  become  available  until 
July  1,  1928,  whei^eas  if  we  are  to  do  any  useful  work  along  these 
lines  actual  work  ought  to  begin  with  the  calendar  year  January  1, 
1923,  so  that  would  preclude  any  work  supported  by  this  appro- 
priation being  done  until  January  1,  1924.  It  seems  to  me,  Doctor 
Dillon,  that  possibly  this  resolution  which  we  have  here  from  the 
resolutions  committee  places  the  service  in  a  better  position  in  regard 
to  getting  the  money  for  this  work. 

The  i^solution  was  adopted. 

Doctor  Dalton  thereupon  read  the  following  resolution : 

Renoir ed.  That  the  State  and  Territorial  health  authorities  present  their 
thiinks  to  the  Surfreon  (General  of  the  United  States  Public  Health  Service  and 
his  assistants  for  the  prolltahle  and  Instrnctlve  conference  which  has  been 
carried  out  this  year. 

The  resolution  was  adopted. 

The  last  resolution  read  as  follows : 

Whereas  the  protection  of  property  against  loss  through  tire  has  led  to  the 
Installation  of  connections  between  safe  public  water  supplies  and  those  which 
are  polluted  with  sewage ;  and 

Whereas  epidemics  of  typhoid  fever  have  been  due  to  pollution  of  public 
water  supplies  when  these  supplies  became  Insutficlent  for  control  of  flres  and 
the  emergency  fire  connections  were  use<l  to  secure  more  water;  and 

Whereas  In  nearly  all  places  the  emergency  connections  are  made  for  the 
reason  that  it  is  convenient  rather  than  the  only  means  by  which  the  needed 
Are  protection  could  be  secured ;  and 

Whereas  in  case  no  safe  supplemental  water  supply  is  available  it  is  possible 
to  eliminate  the  danger  of  pollution  of  the  public  water  supply  system:  There- 
fore be  it 

Resolved,  That  the  State  and  Territorial  health  authorities  request  the  Sur- 
geon General  of  the  United  States  Public  Health  Service  to  communicate  witli 
the  National  Board  of  Fire  Insurance  Underwriters  for  the  purpose  of  enlisting 
that  board's  cooperation  with  health  authorities  in  protection  of  human  life 
through  the  adoption  of  a  policy  forbidding  physical  connections  between  pol- 
luted sources  of  water  supply  and  public  supplies,  and  that  any  means  of  pro- 
tection against  pollution,  whether  In  existing  or  proposed  supplies,  shall  be 
approved  by  the  State  health  authorities. 

Doctor  SoHERESCHEWRKY.  You  have  all  heard  the  resolution.  Is 
there  any  discussion  ? 
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A  Membee.  The  question  arises  in  my  mind  as  to  how  you  are 
^oing  to  help  yourself.  When  a  town  has  a  limited  amount  of 
money,  and  has  bonded  itself  to  the  limit,  and  has  not  a  good  water 
supply,  they  must  have  fire  protection. 

Doctor  Schereschewskt.  This  resolution  does  no  more  than  mini- 
mize these  conditions;  and  if  this  matter  is  placed  under  the  juris- 
diction of  the  board  of  health  it  would  have  records  which  do  not 
exist  now  within  the  knowledge  of  the  board  of  health,  by-passes 
and  all  connections,  and  some  supervision  can  be  maintained  over 
them.  I  realize  the  practical  difficulty  in  the  rigid  enforcement  of 
this. 

Doctor  Chesley.  In  Minnesota  we  have  had  several  epidemics, 
due  to  physical  connections  for  fire  purposes.  The  emergency 
occurred,  and  they  turned  it  into  the  water  supply.  The  damage 
was  done  before  anybody  knew  about  it.  We  have  found  in  places 
where  they  are  putting  in  new  supplies,  and  needed  a  supplonental 
supply  for  emergency  purposes,  the  influence  of  the  insurance  com- 
panies was  against  making  any  provision  for  the  protection  of  the 
public  in  such  an  emergency.  It  is  possible  through  such  mediums, 
which  would  vary  under  diflferent  conditions,  to  protect  the  supply, 
even  if  you  have  to  take  it  in  emergencies.  That  is  what  we  are 
trying  to  do.  We  diould  not  arouse  the  opposition  of  the  fire  under- 
writers and  other  commercial  organizations  when  we  attempt  to  safe- 
guard the  water  supply  against  possibilities  of  pollutions.  That  is 
the  whole  intent  of  the  resolution — to  gain  their  cooperation  and 
limit  the  active  opposition  which  very  often  prevents  getting  some- 
thing like  that  done  until  after  an  epidemic  occurs. 

The  resolution  was  adopted. 

Dr.  ScHERESCHEw\sKY.  Now  the  question  is  as  to  adopting  the  re- 
port of  the  resolutions  committee  as  a  whole. 

A  Member.  I  move  its  adoption  as  a  whole. 

Doctor  ScHERESCHEWSKY  It  is  moved  and  seconded  that  the 
report  of  the  resolutions  committee  be  adopted  as  a  whole.  All  in 
favor  will  signify  the  same  in  the  usual  manner. 

(Beport  of  resolutions  committee  adopted  as  a  whole.) 

We  will  resume  the  program.  The  next  topic  is  the  question  of 
industrial  hygiene.  In  view  of  the  growing  importance  of  this 
phase  of  public  health,  I  will  ask  Doctor  Thompson  to  discuss  this. 

(Doctor  Thompson  thereupon  read  the  following  paper:) 

INDUSTRIAL  HYGIENE. 

In  opening  the  discussion  on  industrial  hygiene  I  would  like  to  remind  y«w3 
of  several  facts.  In  the  past  several  years  students  of  epidemiology  a&d 
State  and  local  health  authorities  have  begun  to  take  notice  of  the  importance 
of  those  diseases  represented  by  heart  disease  and  Bright's  disease  which  aiv 
becoming  each  year  a  more  and  more  important  factor  in  the  general  d<^tli 
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rate.  Our  interest  i8  naturally  not  so  much  with  the  disease  itself  as  with  the 
underlying  causes  which  contribute  to  the  disease.  It  is  true,  of  course,  that 
a  part  of  the  apparent  increase  in  the  mortality  rates  from  these  diseases  is 
due  to  the  decreased  mortality  in  communicable  diseases,  such  as  tuberculosis 
and  typhoid  fever,  but  nevertheless  any  disease  which  represents  to  us  the 
beginning  of  the  impairment  of  the  physical  machine  can  not  fail  to  attract 
and  bold  our  undivided  interest 

The  field  of  preventive  medicine  that  State  health  officers  have  been  inter- 
ested in  in  the  past  has  been  so  broad,  with  perhaps  the  funds  for  the  work 
so  small,  that  industrial  hygiene  and  sanitation  has  received  but  little  con- 
sideration. This  is  evidenced,  I  think,  by  the  fact  that  the  majority  of  States 
have  either  very  incomplete  Industrial  laws  or  none  at  all,  and  the  divisions  of 
industrial  hygiene  are  to  be  found  mainly  in  State  departments  of  labor  rather 
than  State  health  departments.  In  my  own  mind  it  Is  quite  clear  that  with 
the  realization  of  the  Importance  and  the  necessity  for  studying  the  causes  of 
organic  diseases  such  as  I  have  referred  to,  the  relative  importance  of  indus- 
trial hygiene  and  sanitatitm  will  stand  out  with  increasing  significance. 

Every  physician  is  acquainted  with  the  symptoms  and  effects  of  lead  poison- 
ing, and  this  class  of  poisoning  has  probably  been  more  completely  studied  than 
any  of  the  toxic  metals.  The  result  is  that  it  has  been  definitely  proven  that  per- 
niaueut  degenerative  changes  take  place  in  excretory,  circulatory,  gastro- 
intestinal, and  nervous  systems.  Thompson,  in  his  work  on  occupational  dis- 
eases, states  that  more  than  150  different  trades  subject  the  workmen  to 
plurabism.  The  extremely  wide  variety  of  these  trades,  including  as  they  do 
mining  and  smelting,  painting,  pottery,  glass  industries,  shipbuilding,  paper 
making,  and  others,  makes  it  evident  that  in  every  community  we  will  find  the 
hazard  and  that  the  number  of  people  exposed  to  this  single  poison  is  extremely 
large.  While  the  actual  number  of  cases  of  lead  poisoning  that  are  found  may 
not  be  startling,  on  the  other  hand  there  are  thousands  of  workers  who  have 
received  a  permanent  physical  handicap  they  must  carry  through  life,  no 
matter  what  their  future  occupation. 

I  have  taken  lead  an  only  one  example  of  a  group  of  hazards,  and  in  a  great 
majority  of  work  i>i<Ki'yb:es  health  hazards  of  the  same  sort  exist,  it  is  my  own 
( i»inion  tliat  the  State  liealth  oflic'nls  in  the  near  future  will  be  comiielleJ  to 
recojinize  the  importance  of  tlie  industrial  life  of  their  conunnnitles  if  they 
expect  to  make  any  great  impression  on  their  present  death  rates. 

The  program  of  the  Public  Health  Sei-vice  in  industrial  hygiene  and  sanita- 
tion may  be  taken  up  under  four  main  divisions : 

First.  Scientific  investigation  as  to  the  cause,  effect,  and  prevention  of  the 
more  important  health  hazards,  especially  the  principles  of  ventilation,  illumina- 
tion, and  industrial  sanitation,  in  order  to  make  data  available  to  State  and  local 
iiuthorities  for  use  in  the  formation  and  standardization  of  their  industrial  codes. 
Second.  A  study  of  industrial  sickness  or  morbidity  records  to  determine  the 
nature  of  such  illnesses  and  the  relative  importance  of  various  industrial 
health  hazards  in  their  causation. 

Third.  The  maintenance  of  a  consulting  service  for  the  benefit  of  industry, 
the  individual  employer,  and  State  and  local  health  authorities  where  questions 
regarding  industrial  hygiene  and  sanitation  can  be  answered  from  the  available 
literature  on  the  subject. 

Fourth.  The  introduction  of  the  principles  of  industrial  hygiene  and  sanita- 
tion into  Federal  business  to  eliminate  the  known  health  hazards  that  exist 
in  the  many  divisions  of  work  now  being  carried  on  by  the  Government. 

Doctor  ScHERESCHEWSKY.  The  subject  of  industrial  hygiene  is 
now  open  for  discussion.    I  realize  all  the  State  health  officers  have 
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been  actively  employed  in  the  problems  of  the  protection  ot  the 
public  from  the  diseases  which  kill  so  many,  but  inasmuch  as  I  know 
it  is  the  aim  of  all  of  us  to  round  out  our  health  activities  to  the 
fullest  possible  extent,  it  seems  to  me  in  the  future  at  least  more 
thought  must  be  given  to  the  active  measures  in  regard  to  industrial 
hygiene,  for  by  so  doing  we  protect  the  health  of  a  group  of  indi- 
viduals which  is  somewhere  in  the  neighborhood  of  twenty-five  or 
thirty  millions. 

Is  there  any  discussion  of  Doctor  Thompson's  paper? 

As  jnost  of  you  are  aware,  we  recently  had  here  a  conference  on 
the  education  of  sanitarians,  and  as  a  result  of  that  a  committee  was 
ai)pointed.  I  will  ask  Doctor  McLaughlin  to  make  some  statements 
as  to  the  status  of  the  work. 

EDUCATION  OF  SANITARIANS. 

Doctor  McLaughlin.  I  know  you  are  all  tired,  and  I  will  take 
but  two  hiinutes. 

The  question  of  education  of  sanitarians  is  of  deep  interest  to  us, 
because  the  carrying  out  of  the  education  of  sanitary  officers  depends 
upon  the  cooperation  of  the  health  officers  on  the  one  side  and  the 
educators  on .  the  other.  I  am  speaking  because  of  misunderstand- 
ings that  ha  ♦'^e  occurred. 

In  the  first  place,  if  w^e  had  invited  this  conference  and  had  present 
the  health  officers  like  you  and  like  me  in  sufficient  numbers^  the 
shrinking  violets  of  deans  of  medical  schools  and  university  presi- 
dents would  have  sat  back,  and  we  would  have  gotten  no  opinion 
from  them — for  that  reason  we  failed  to  feature  the  practical  health 
officer  like  vou  and  me.  We  had  a  marvelous  conference,  so  far  as 
the  attendance  of  these  shrinking  violets  of  educators  is  concerned, 
and  we  got  them  here  and  explained  the  problem  to  them.  Another 
criticism  that  was  made  was  that  the  newer  phases  of  public  health, 
such  as  child  hygiene,  were  discussed  and  presented  in  half-hoar 
papers,  which  is  absurd;  but  we  had  no  thought  in  mind  of  giving 
them  a  complete  education. 

We  made  an  outstanding  picture  of  each  particular  phase  of  child 
hygiene  so  that  they  w^ould  know,  and  know  in  some  instances  for 
the  first  time,  that  these  phases  were  a  necessary  part  of  the  education 
of  the  health  officers  and  of  the  education  of  the  raw  material  from 
which  health  officers  are  produced. 

Another  criticism  that  was  made  was  this:  That  the  conference 
contemplated  the  education  of  the  ideal  health  officer  who  must  know 
everything  about  everything.  The  only  answer  to  that  is,  while  a 
large  part  of  the  conference  was  devoted  to  the  health  officer  of  the 
future,  the  one  we  w^ould  like  to  have,  and  it  was  thought  wise  to  look 
into  the  future  to  that  extent,  we  all  realized  that  the  big  pi-oblem 
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to-day  is  the  training  of  the  sanitarians  now  employed,  and  the 
education  of  the  raw  material  that  we  will  be  compelled  to  utilize  for 
the  next  generation,  regardless  of  any  special  schools  of  public  health 
that  may  be  established. 

The  result  has  been  mailed  to  you,  and  a  committee  was  appointed 
to  follow  it  up  to  bring  about  the  improvements  in  the  education  of 
the  health  officers.  Tliis  committee  in  its  work  put  a  large  part  of  its 
effort  on  the  education  of  the  health  officers  now  employed,  and  the 
type  of  material  we  have  to  employ,  and  out  of  that  the  practical 
side  will  be  taken  care  of,  as  well  as  the  ideal  side — what  Doctor 
Vincent  called,  in  his  inimitable  way,  the  education  of  the  superman. 

I  make  this  explanation  so  you  will  understand  we  had  no  such 
thought  in  mind.  Doctor  Garrison  and  Doctor  Chesley  and  myself, 
who  received  our  education  in  the  university  of  hard  knocks,  would 
be  the  last  to  belittle  that  type  of  education  which  succeeded  so  well ; 
but  we  thought  it  would  be  well  to  look  to  the  future,  so  that  the 
kind  of  men  we  would  like  to  see  with  the  kihd  of  training  it  took 
20  years  to  get,  might  be  produced  in  a  nmch  shorter  time. 

Doctor  ScH£B£8CU£W8KT.  Is  there  any  discussion  of  Doctor  Mc- 
Laughlin's progress  report? 

We  have  on  the  program  the  immigration  problem.  It  is  a  big 
problem,  and  has  had  a  powerful  effect  on  the  complexion  of  this 
country.    I  will  ask  Doctor  Kerr  to  open  the  discussion  on  the  matter. 

Doctor  Kerr.  Gentlemen,  I  feel  that  I  can  bring  in  no  concrete 
suggestion  or  recommendation  to  you  regarding  the  problem  of  im- 
migration at  this  time.  I  assume  the  secretary  of  the  conference 
called  on  me  by  reason  of  my  recent  association  with  these  problems 
at  Ellis  Island.  I  was  in  charge  of  the  medical  work  there  for  three 
years.  Anyone  who  has  been  there  and  has  been  associated  with 
problems  of  the  groups  of  people  who  have  come  to  this  country 
must  be  impressed  with  the  enormous  importance  of  immigration. 
The  migration  problem  is  probably  one  of  the  greatest  factors,  and 
has  been  through  thousands  of  years,  in  changing  the  character  «ind 
destiny  of  nations. 

Perhaps  the  best  example  of  the  effect  of  iiiunigration  may  he  seen 
in  the  valley  of  the  Danube  and  the  Balkans,  through  which  western 
migrations  have  traveled  for  1,500  years.  There  is  no  section  of  the 
world  that  I  know  of  that  shows  as  well  the  ill  effects  of  these  world 
movements. 

Our  immigration  problem  relates,  hrst,  to  the  future  of  the  race ; 
and,  secondly,  to  the  immediate  effect  of  arriving  aliens  on  the  public 
health. 

The  States  on  the  Atlantic  seaboard  are  confronted  with  these 
problems  to  a  greater  extent  than  the  Central  States.  Hy  reason  of 
the  examination  of  large  groups  of  men  who  went  into  the  Army  we 
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were  impressed  with  the  influence  of  certain  groups  upon  the  physical 
status  of  our  population  more  than  otherwise  would  have  been  the 
case.  Statistics  on  the  examination  for  the  draft  show  that  the 
stature  of  the  recruit  on  the  Atlantic  seaboard  was  less  than  in  the 
Central  States,  and  this  characteristic  is  attributable  in  a  large 
measure  to  the  accretion  to  our  population.  In  those  States  where 
the  immigrants  have  settled  and  the  alien  population  is  large  health 
officers  should  give  careful  attention  to  their  presence  in  the  general 
population  and  endeavor  to  carry  on  work  especially  for  them. 

Last  year  at  the  conference  I  referred  to  the  attention  that  wa> 
paid  to  the  education  of  children  while  they  remained  at  Ellis  Island. 
That,  of  course,  is  the  very  beginning  of  a  large  social  obligation  on 
the  part  of  this  country.  It  has  helped  that  phase  of  the  immigrant's 
life. 

I  would  like  to  impress  upon  the  members  of  the  conference  that 
there  is  no  movement  igoing  on  in  this  country  that  so  vitally  affects 
the  future  of  the  country  as  the  problem  of  immigration.  We  an? 
now,  with  the  very  reduced  immigration,  getting  abnost  a  half  million 
people  into  this  counti-y  a  year.  Formerly  they  came  over  in  mil- 
lions— over  a  million  a  year.  It  is  utterly  impossible  for  the  Ameri- 
can population,  as  large  as  it  is,  and  as  open-armed  as  it  has  been,  to 
assimilate  such  vast  numbers,  and  those  of  us  who  have  been  in  close 
touch  with  it  feel  what  a  great  problem  it  is. 

From  a  race  standpoint  we  do  not  know  what  it  means.  We  know 
perfectly  well  that  if  w#were  going  to  breed  a  better  line  of  horses 
we  would  not  go  down  to  Central  America  and  bring  mongrel  ponies 
here.    We  would  go  to  Europe  and  get  the  best  stock  we  could  find. 

There  are  many,  many  sources  of  immigration  in  Europe — ^people 
who  would  be  glad  to  come — those  that  we  can  assimilate — and  it  is 
that  class  of  the  population  that  should  be  encouraged  and  the  other 
class  should  be  discouraged.  The  sick  and  disabled,  those  suffering 
from  excludable  diseases,  should  be  kept  but  of  the  country.  Wo 
have  not  been  so  fortunate  in  this  respect  as  we  should  be.  There 
have  been  cases  landed  in  this  country  who  are  excludable  under  the 
law,  and  by  reason  of  the  conditions  of  war  they  were  not  returned. 
Thev  left  with  us  seeds  here  and  there  of  defective  stock.  I  do  not 
know  that  there  is  anything  this  conference  can  do  with  respect  to 
these  matters.  It  is  a  Federal  problem;  but  if  the  conference  and 
those  interested  felt  that  the  people  of  the  country  realized  the 
problem  that  confronts  them  and  could  support  their  hands,  I  dare 
say  our  laws  would  be  more  stringent,  and  we  would  be  assured  of 
their  better  enforcement. 

Doctor  SoHEREscHEWSKY.  Is  there  any  discussion?  If  not,  we 
will  take  up  the  last  subject  on  the  program,  "  Rabies  eradication 
by  vaccination  of  dogs." 
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RABIES  ERAPICATION  BY  VACCINATION  OF  DOGS. 

Doctor  Stimson.  Mr.  Chairman  and  members  of  the  conference,  a 
little  over  a  year  ago  three  Japanese  investigators  reported  that 
they  had  a  method  for  immunizing  dogs  against  rabies.  They  sup- 
ported this  by  laboratory  experiments  and  tried  it  out  on  a  large 
scale.  Some  15,000  dogs  were  immunized.  These  were  pet  animals, 
and  up  to  the  length  of  the  period  of  observation  they  reported  that 
not  a  case  of  rabies  had  appeared  among  these  immunized  animals. 

At  least  one  manufacturer  of  biologic  products  in  the  country 
took  up  this  matter  experimentally  to  begin  with,  and  the  exi)eri- 
ments  indicate  that  the  findings  of  the  Japanese  can  be  supported. 
They  have  already  put  on  the  market  a  preparation  which  can  be 
used  and  is  being  used  by  owners  of  valuable  pet  animals. 

Now,  the  question  I  would  like  to  put  to  the  conference  is,  Is  it 
possible  that  this  method  may  be  employed  for  the  widespread  im- 
]inmization  of  the  dog  population  and  may  it  prove  a  valuable 
weapon  in  the  suppression  of  rabies?  In  some  areas  the  losses  from 
rabies  are  very  considerable.  The  principal  loss,  of  course,  is  live 
stock.  The  second  loss,  I  suspect,  in  actual  money  value  is  in  the 
iimount  which  must  be  expended  for  the  treatment  of  exposed  per- 
sons. The  third  loss  is  the  actual  loss  of  life  computed  in  dollars 
and  cents.  This  is  a  relatively  small  item,  because  the  Pasteur 
treatment  is  usually  successful.  I  suppose  that  a  good  many  States 
are  expending  a  good  deal  of  money  in  measures  intended  to  in  some 
way  combat  rabies,  but  these  methods,  I  think,  are  usually  ineffectual, 
except  that  they  do  limit  the  number  of  human  deaths. 

It  occurs  to  me  that  if  the  contention  of  the  Japanese  investigators 
is  correct,  that  by  a  single  injection  of  this  preparation  a  dog  can 
be  almost  permanently  immunized,  there  may  be  the  means  of  fight- 
ing the  disease  which  will  prove  economical  and  practical. 

I  would  like  to  leave  the  question  with  the  members  of  the  con- 
ference to  see  whether  in  their  own  States,  granted  the  method  is 
practicable  from  a  purely  scientific  standpoint,  it  would  save  them 
money  and  add  to  their  prestige  in  getting  rid  of  a  disease,  or  be  a 
practical  thing  to  put  into  operation.  At  the  present  time,  of  course, 
all  States,  or  I  suppose  many  of  them  at  least,  have  regulations  re- 
garding the  licensing  of  dogs.  I  suppose  they  are  veiy  commonly 
€fvaded.  In  country  districts  you  will  find  five  dogs  on  a  farm  and 
none  licensed  at  all. 

Suppose  it  were  possible  to  drive  up  to  a  farmhouse,  to  go  to  the 
farmer  and  say,  "  Have  you  ever  lost  any  stock  from  hydrophobia  or 
rabies?*'  I  think  in  many  cases  you  would  get  a  positive  reply.  In 
some  places  you  could  hardly  go  to  any  farmhouse  without  getting 
SL  positive  reply.  If  you  could  say  to  this  man,  "  We  have  in  the 
-wagon  some  stuff  that  will  immunize  your  dogs ;  they  will  not  have 
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rabies  any  more,  and  at  the  same  time  we  are  willing  to  indicate  that 
these  dogs  are  protected  by  putting  a  tag  on  tliem,"  I  think  such  a 
proposition  might  meet  with  success.  Heretofore  I  have  heard  it 
said  that  if  you  went  into  a  country  district  and  tried  to  round  up 
dogs,  and  tried  to  make  people  pay  their  license,  and  put  a  tag  on 
them,  you  had  to  send  an  army  along  with  the  inspector  to  pix)tect 
him.  Otherwise  he  would  be  shot  within  a  few  miles.  That  state- 
ment was  made  to  ine  bj'  an  inspector  of  a  State  live-stock  boanl.  I 
think  that  is?  practical,  but  I  would  like  to  leave  it  to  the  conference. 

The  work  of  the  Japanese  seems  to  be  good.  We  have  not  done 
any  experimental  work  with  it  as  yet,  and  I  do  not  think  it  is  worth 
while  doing,  unless  the  State  health  officers  ivport  to  us  it  wouKl 
be  a  practical  method,  provided  it  was  confirmed  that  you  could 
immunize  dogs  in  this  manner. 

Doctor  Welch.  How  many  doses  do  you  have  to  give  to  a  dog  i 

Doctor  Stimson.  One. 

Doctor  ScHEHEscHBWsKY.  Is  there  anv  discussion^ 

Doctor  BAv-rrT.  Early  in  1917  rabies  entered  Utah,  never  having 
been  known  to  have  existed  there  before.  It  had  been  introduced 
in  southern  California  some  years  earlier,  spreading  through  the 
State  into  the  other  Pacific  States  and  by  way  of  Nevada  into  Utah. 
Much  damage  had  been  experienced  and  the  prevalence  of  the  dis- 
ease was  very  extensive. 

A  conference  was  called  by  the  Surgeon  General  in  Salt  Lake 
City,  attended  by  State  health  officials  of  Pacific  and  intermountain 
States  to  consider  ways  and  means  of  prevention.  It  was  recog- 
nized that  a  difficult  and  unusual  problem  was  presented  by  the  fad 
that  coyotes  and  other  predatory  animals  were  numerous  throughout 
the  region  and  that  measures  looking  to  their  destruction  were 
essential. 

Following  the  conference  the  United  States  Biological  Survey 
joined  forces  with  the  State  and  an  effective  campaign  apiinst  preda- 
tory animals  has  since  been  waged  with  considerable  success.  The 
attempt  to  enforce  the  muzzling  of  dogs  has  proved  ineffective, 
partly  because  of  the  lack  of  public  sentiment  notwithstanding  the 
very  large  loss  of  live  stock,  and  the  fact  that  more  than  150  peopk 
in  Utah  have  been  bitten  by  rabid  animals.  There  have  been  three 
fatalities,  only  one  of  whom  had  received  antirabic  treatment,  and 
we  are  unable  to  vouch  for  the  administration  in  this  case,  as  it  was 
not  given  by  the  board  of  health. 

With  the  exception  of  a  very  few  cases  the  treatment  was  admin- 
istered by  the  board,  for  the  greater  part  using  material  furnished 
by  the  United  States  Public  Health  Service.  Doctor  McCoy  may 
be  interested  to  know  that  in  one  of  the  exceptional  cases,  where  the 
material  was  sent  to  an  outside  doctor,  the  entire  first  half  of  the 
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treatment  was  given  at  one  dose  without  apparent  ill  e£Fect.  In 
another  case  the  glycerine  in  the  bottles  instead  of  the  sections  of 
cord  was  injected. 

The  prophylactic  inoculation  of  dogs  appeals  to  me ;  but  what  are 
we  going  to  do  about  the  coyotes  which  continue  to  be  our  worst 
problem  ? 

Doctor  Stiles.  The  suggestion  is  particularly  opportune  at  this 
time.  The  live-stock  industries  of  the  country  are  thoroughly 
awakened  to  the  importance  of  the  dog  in  the  transmission  of  dis- 
eases. 

Doctor  Welch.  The  Georgia  State  Board  of  Health  some  two 
years  ago  made  a  survey  of  the  counti-y  and  issued  a  statement  to  the 
effect  that  rabies  was'  more  prevalent  in  Virginia,  North  Carolina, 
South  Carolina,  Tennessee,  Georgia,  Florida,  Alabama,  and  Missis- 
sippi than  in  all  the  balance  of  the  ITnited  States. 

It  is  a  very  serious  problem  in  the  State  of  Alabama  and  the 
South,  and  if  it  is  possible  to  vaccinate  the  dogs  against  it  we  can 
solve  the  problem. 

I  am  very  sorry  that  I  have  strapped  up  my  charts,  because  I  have 
a  very  graphic  outline  on  the  work  which  has  been  done  in  Alabama. 
I  will  say  to  Doctor  Beatty  that  it  does  not  make  any  difference 
how  well  you  treat  them,  a  few  of  them  are  going  to  die.  We  lose 
on  an  average  1  in  900.  We  treated  as  many  as  1,800  parties 
bitten  without  a  death,  and  then  lost  2  right  together.  Our  aver- 
age is  1  in  900  people  treated.  We  treated  anywhere  from  three 
to  four  hundred  a  year,  and  we  have  lost  during  that  time  since  the 
establishment  of  the  Pasteur  Institute  five  or  six — I  have  forgotten 
the  exact  number — and  during  that  time  there  have  been  22  people 
in  Alabama  who  died  who  were  not  treated.  The  theory  is  if  the 
tooth  of  the  dog  penetrates  a  nerve  sheath  the  man  is  going  to  die. 
All  the  cases  that  we  have  lost  have  been  bitten  about  the  face  or 
hands.  In  every  case  that  comes  to  us  bitten  in  the  face  we  push  the 
dose  to  the  verge  of  tolerance,  but  even  then  we  lose  the  majority  of 
them.  We  are  more  fortunate  when  they  are  bitten  about  the  hands, 
but  wherever  they  are  bitten  about  the  fingers  or  on  an  exposed 
surface  we  push  the  dose  to  the  verge  of  tolerance. 

If  it  is  possible  to  immunize  dogs,  it  seems  to  me  the  problem  has 
been  solved.  It  should  not  be  difficult  to  obtain  laws  compelling  the 
immunization  of  the  dog  population.  I  would  like  to  see  the  United 
States  Public  Health  Service  prove  beyond  question  the  truth  of 
this  proposition. 

Doctor  Garrison.  May  I  ask  the  name  of  the  biologic  house  that 
is  putting  out  that  preparation? 

Doctor  McCoRMACK.  Lederle;  and  it  passes  through  the  Bureau 
of  Animal  Industry. 
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Doctor  Welch.  It  is  standardized,  is  it? 

Doctor  McCoRMACK.  It  is  standardized. 

Doctor  ScHERESCHEWsKY.  Is  there  any  further  discussion?  If 
not,  I  will  ask  Doctor  Stimson  to  close- 
Doctor  Stimson.  I  am  glad  the  subject  of  coyotes  was  mentioned. 
because  I  suppose  there  are  comparatively  few  people  bitten  directly 
by  coyotes.  They  are  bitten  by  dogs,  which  in  turn  were  bitten  by 
coyotes.  If  dogs  were  immunized  they  would  not  have  become  rabid 
and  the  bites  would  not  have  caused  rabies. 

Doctor  Welsh.  Where  do  you  introduce  the  virus  ? 

Doctor  Stimson.  Under  the  skin ;  it  is  subcutaneous. 

There  is  one  thing  I  did  not  mention,  and  that  is  that  in  any 
campaign  against  rabies  there  have  got  to  be  taken  into  account  the 
wandering  and  ownerless  dogs;  but  how  are  you  going  to  tell  the 
wandering  and  ownerless  dogs?  They  used  to  send  out  and  kill 
all  wandering  dogs  having  no  collar  on  or  evidence  of  the  owner, 
but  in  some  sections  of  the  country  it  is  not  practical  to  do  that,  and 
in  others  it  is  not  safe. 

^  It  is  possible,  if  the  immunized  dog  could  be  identified  by  scxne 
sort  of  fairly  conspicuous  tag,  showing  he  was  immunized,  it  would 
render  the  problem  of  dealing  with  ownerless  dogs  a  little  easier, 
because  after  this  campaign  is  pushed  through  the  country  to  get 
people  to  immunize  their  dogs,  and  they  have  been  told  about  it, 
you  would  have  greater  justification  for  killing  off  the  wandering 
population  of  dogs,  which  will  be  a  menace  until  it  is  controlled. 

Doctor  ScHERESCHEWSKT.  Is  there  any  further  discussion?  If 
not,  I  declare  this  twentieth  annual  conference  of  the  State  and 
Territorial  Health  Officers  of  the  United  States  Public  Health  Service 
is  concluded. 

The  Chair  speaks  for  the  Surgeon  General,  who  is  uaavoidaUf 
absent,  and  thanks  you  for  your  attention,  and  hopes  this  confer- 
ence will  be  as  productive  of  valuable  results  as  the  conferences  have 
been  in  the  past. 

A  motion  to  adjourn  will  be  in  order. 

(A  motion  was  made  to  adjourn,  which  was  duly  seconded  and 
carried,  and  the  conference  of  the  State  and  Territorial  Health  Ofi* 
cers  with  the  United  States  Public  Health  Service  adjourned  at  5 
o'clock.) 
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INTRODUCTION. 


Man's  wanderings  from  place  to  place  are  largely  responsible  for 
the  spread  of  disease.  Almost  without  exception  dangerous  com- 
municable maladies  are  carried  by  man  or  by  small  animals  closely 
associated  with  him.  Great  epidemics  of  the  past  in  which  hun- 
dreds of  thousands  perished  have  often  been  transmitted  through 
religious  and  other  pilgrimages.  In  olden  times  when  means  of 
transportation  were  primitive  and  travel  slow  and  infrequent 
disease  appearing  in  one  section  of  a  country  did  not  have  the 
immediate  significance  for  every  part  of  the  world  that  it  now  has. 
In  these  days  of  frequent  and  swiftly  moving  railway  trains,  air- 
ships, airplanes,  and  steamships  carrying  thousands  of  souls,  the 
situation  has  completely  changed.  An  outbreak  of  smallpox  or 
cholera  anywhere  is  of  immediate*  concern  to  the  entire  world. 

Fortunately  the  weapons  are  at  hand  to  cope  with  the  problem. 
The  development  of  medical  science  has  made  it  possible  to  control 
communicable  diseases  in  spite  of  the  difficulties  introduced  by 
modem  transportation  facilities.  Disease  control  as  affected  by 
railway  and  steamship  travel  has  become  a  specialized  branch  of 
sanitation  in  which  practices  are  rapidly  becoming  standardized. 
Until  recently  the  48  States  of  the  Union  had  nearly  as  many 
different  sets  of  sanitary  regulations  as  there  were  States.  These 
are  now  gradually  giving  way  to  a  commonly  accepted  standard. 
The  principles  governing  the  practice  of  railway  and  steamship 
sanitation  are  thoroughly  discussed  in  this  pamphlet  by  one  who 
has  had  many  years  of  experience  and  training  in  that  special  field. 

One  of  the  most  important  principles  to  be  kept  in  mind  is  the 
necessity  for  obtaining  the  maximum  result  with  the  minimum 
interference  with  travel.  Quarantine  has  ever  been  unpopular. 
Thanks  to  the  rapid  strides  which  have  been  made  in  preventive 
medicine,  it  is  now  seldom  necessary  to  require  detention  extending 
over  a  period  of  many  days.  In  the  light  of  our  knowledge  fomites 
and  inanimate  objects  can  be  almost  entirely  disregarded.  It  has 
been  well  said  that  dangerous  communicable  diseases  usually  ''travel 
on  legs.  *'  In  other  words,  disease  is  conveyed  by  human  carriers,  by 
insects,  or  by  other  living  intermediaries.  These  are  controllable 
and  how  it  can  be  done  is  well  set  forth  in  this  pamphlet. 


VI  INTRODTJCnON. 

Successful  disease  control  depends  largely  on  education  of  the 
public,  and  particularly  on  the  education  of  those  who  have  the 
direction  of  the  traveling  public.  Doctor  Crowder's  work  will  be. 
of  great  assistance  in  that  education. 

Victor  G.  Heiser, 
Surgeon,  United  States  Pvblic  Health  Service. 
November  6,  1922. 
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THE  COMMUNICABLE  DISEASES. 

Communicable  diseases  are  of  many  Mnds,  but  they  have  some 
things  in  common :  They  are  all  caused  by  living  organisms  growing 
as  parasites  in  the  bodies  of  affected  persons;  they  are  transmitted 
only  by  a  material  transfer  of  the  causative  organism,  which  must 
be  still  alive  and  virulent;  and  each  case  comes  from  a  previous 
case  of  the  same  kind.  An  epidemic  or  an  outbreak  is  only  a  con- 
tinuing chain  of  infection.  In  a  few  diseases  only  it  may  pass  from 
animals  to  man;  but  mo^t  of  the  communicable  diseases  of  man 
are  peculiar  to  man  alone,  and  if  we  could  make  impossible  any  trans- 
fer of  the  causative  organisms  from  infected  to  well  persons,  the 
infecting  chains  could  not  be  formed  and  the  infection  could  not  go  on. 

These  facts  are  fundamental  to  communicable  disease  control.  The 
sanitarian  tries  to  destroy  the  links  of  the  connecting  chains  of 
infection.  In  order  to  succeed,  he  must  know  where  the  origin  is  and 
how  the  links  are  formed.  In  some  of  the  communicable  diseases 
we  know  in  great  detail  just  where  the  contacts  lie  and  how  the 
infection  passes.  There  may  be  only  a  single  way  of  linking  one 
case  with  another,  as  through  the  bite  of  an  insect,  in  which  case 
the  means  of  prevention  are  clear.  In  others,  while  we  know  the 
causative  organism,  where  it  exists  in  the  body,  and  how  it  is  shed 
off,  there  are  a  multitude  of  possible  routes  by  which  it  may  reach 
a  second  person,  and  prevention  is  correspondingly  complex  and 
difficult.  In  others  still,  there  are  many  obscurities;  for  neither  the 
causative  organism  nor  the  ways  of  its  transference  have  been 
accurately  determined,  and  we  can  deal  with  them  only  by  their 
analogies  to  diseases  which  are  better  known.  Many  times  these 
analogies  are  so  clear  as  to  leave  little  doubt  of  the  general  facts 
concerning  transmission,  but  there  wiU  always  remain  some  uncer- 
tainty until  further  studies  have  given  us  more  definite  knowledge. 

METHODS  OF  TRANSMISSION. 

Everyone  is  familiar  with  the  old  belief  that  diseases  are  con- 
tracted from  filth,  foul  air,  effluvia,  and  the  miasmas  arising  from 
swamps.  Even  yet  many  people  believe  this,  though  there  is  no 
longer  any  excuse  for  their  doing  so  except  ignorance  of  ascertained 
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facts.  Yellow  fever  was  long  looked  upon  as  a  perfect  example  of 
contagion  from  filth  and  effluvia;  in  no  other  case  was  the  demonstra- 
tion apparently  so  clear;  and  the  most  elaborate  precautions  were 
taken  in  subjecting  to  renovating  processes  baggage  and  cargoes 
from  infected  ports.  It  is  even  said  that  an  assiduous  quarantine 
officer  once  deemed  it  necessary  to  disinfect  a  barrel  of  ci^bolic 
acid.  But  now  we  know  that  yellow  fever  is  conveyed  by  the  bite 
of  a  particular  kind  of  mosquito  after  feeding  on  the  blood  of  a 
yellow-fever  patient,  and  an  no  other  way.  Baggage,  old  clothes, 
or  filth  of  any  sort  have  nothing  to  do  with  it,  except  in  so  far  as 
they  may  be  resting  places  for  mosquitoes,  and  the  most  rigid  cleanli- 
ness is  of  no  avail  if  the  infected  mosquito  is  allowed  to  be  abroad. 
Malaria  was  the  basis  of  our  belief  in  the  miasmatic  origin  of  disease, 
and  here,  too,  the  proof  seemed  to  be  conclusive;  but  we  now  know 
that  the  malarial  miasma  is  nothing  more  intangible  than  another 
kind  of  mosquito,  after  it  has  sucked  the  blood  of  a  person  who  has 
malaria.  The  disease  is  conveyed  by  the  bite  of  the  mosquito  and 
is  not  in  nature  conveyed  in  any  other  way.  All  this  has  been  so 
clearly  demonstrated  by  numerous  experiments  that  it  admits  of 
no  further  doubt;  and  if  we  could  destroy  all  the  mosquitoes  of  the 
varieties  concerned,  there  could  be  no  more  cases  of  either  of  these 
diseases.  In  the  same  way  it  has  been  shown  that  plague  is  trans- 
mitted by  fleas,  typhus  fever  by  body  lice.  Rocky  Mountain  spotted 
fever  by  a  certain  species  of  tick,  and  a  few  other  diseases  by  still 
other  insects. 

But  most  of  the  infectious  diseases  have  modes  of  transmission 
that  are  more  direct,  and  if  insects  play  a  part  it  is  incidental  and 
not  essential.    In  such  diseases  as  typhoid,  cholera,  and  dysentery 
the  causative  organisms  are  discharged  from  the  body  with  the  feces 
and  the  urine,  and  the  diseases  are  contracted  by  the  ingestion  of 
food  or  drink  which  has  become  contaminated  with  these  dischaiges, 
or  by  getting  into  the  mouth  anything  which  has  been  soiled  by 
them.    The  common  fly  may  be  concerned  in  this  contamination, 
but  only  by  carrying  infectious  filth  mechanically  and  depositing  it 
on  our  food.   In  another  group  the  secretions  from  the  mouth,  nose, 
and  throat  contain  the  organisms,  and  the  diseases  are  transmitted 
by  these  bacteria-laden  discharges  when  they  are  conveyed  to  the 
mouths  or  respiratory  passages  of  other  individuals.    These  are  the 
sputum-borne  diseases — a  large  and  important  group  which  includes 
most  of  the  diseases  commonly  known  as  contagious.   In  yet  another 
group — the  venereal  diseases — the   infecting   agents  are   found  in 
the  genital  secretions  or  in  discharges  from  genital  lesions,  and  the 
diseases  are  conveyed  to  other  people  as  a  rule  by  these  dischaiges. 
In  a  few  communicable  diseases  the  causative  organisms  are  given 
off  in  the  discharges  from  open  sores,  and  the  diseases  are  transmitted 
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by  such  discharges  finding  their  way  into  scratches,  cuts  or  abrasions 
on  the  bodies  of  other  persons. 

Even  after  it  became  known  that  the  so-called  contagious  diseases 

are  caused  by  living  bacteria,  it  was  still  supposed  that  external 

objects  play  a  large  part  in  their  transmission:  that  houses  become 

infected;  that  books,  old  clothes,  beds,  carpets,  and  furniture  harbor 

the  oi^anisms  indefinitely  and  transmit  disease  through  the  air  after 

days  or  weeks  or  months;  that  filth  and  refuse,  and  the  soil,   are 

favorable  culture  grounds  for  disease  germs  and  are  potent  agencies 

in  keeping  infections  going.    Thanks  largely  to  the  work  of  Chapin^ 

in  collecting  and  int^*preting  the  evidence,  we  now  know  that  these 

things  are  of  very  minor  significance.   There  is  no  longer  any  reason 

to  believe   that   the   vast  majority  of  disease-producing  bacteria 

develop  apart  from  their  human  host  under  ordinary  conditions, 

or  that  any  of  them,  even  under  the  most  favorable  circumstances, 

have  more  than  a  very  limited  growth  outside  the  body.    In  the 

main  they  are  obUgate  parasites;  that  is,  they  grow  and  reproduce 

themselves  only  in  the  favorable  soil  of  the  secretions  or  tissues  of 

the  body  of  their  host.    Furthermore,  it  has  been  proved  that  the 

bacteria  of  most  of  the  infectious  diseases  die  off  quickly  under  the 

influence  of  drying  and  light,  and  have  but  a  short  life  when  discharged 

from  their  natural  soil  in  the  body.   Objects  that  are  infected  with 

disease-producing  bacteria  are  capable,  therefore,  of  transmitting 

disease  for  only  a  short  time;  and  then  only  by  such  intimate  contact 

as  will  bring  about  the  transference  of  their  contained  or  adherent 

organisms  into  the  bodies  of  new  individuals,  by  the  hands  or  in 

other  ways.  For  bacteria  are  solid  bodies,  with  weight  and  substance; 

they  can  not  fly  about  of  their  own  accord  or  travel  through  the  air 

unaided;  they  go  only  where  they  are  mechanically  carried. 

IMPORTANCE  OF  CONTACT. 

With  the  exception  of  the  diseases  that  are  conveyed  by  insects 
and  the  few  that  are  commonly  borne  by  contaminated  water  or 
milk,  the  accumulating  evidence  is  making  it  more  and  more  evident 
that  the  majority  of  transmissible  infections  are  passed  with  relative 
directness  from  one  person  to  another.  Just  as  we  were  long  ago 
compelled  by  increasing  knowledge  to  give  up  leaky  plumbing, 
sewer  gas  and  rotten  potatoes  as  original  causes  of  communicable 
diseases,  so  are  we  now  compelled  to  give  up  analogous  things  as 
agents  of  their  transmission.  The  facts  all  point  toward  the  relative 
unimportance  of  the  environment,  and  toward  the  relative  importance 
of  the  infected  human  agent.  We  are  coming  to  understand  that 
people  themselves  are  the  chief  agents  of  disease  transmission  as  well 
as  the  only  sources  of  infection,  and  that  the  thing  of  most  importance 

1  Cbapin,  Sources  and  Modes  ol  Infection,  N.  Y.,  1912. 
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is  the  actual  presence  of  the  mfected  person.  The  most  frequent 
way  in  which  his  infection  is  passed  on  to  another  is  through  the 
relatively  short  and  direct  channel  of  contact.  It  should  be  emphasized 
here  that  simple  proximity  is  of  relatively  small  importance.  Ap- 
proach may  be  very  near  and  still  be  entirely  free  from  danger  if 
no  contact  is  established. 

But  contact  in  this  sense,  and  as  now  commonly  used  in  discussions 
of  public  hygiene,  means  more  than  actual  touch  between  persons. 
It  means  rather  contact  with  infected  secretions  while  they  are 
still  fresh  and  virulent,  whether  still  on  the  person  who  produces 
them  or  on  things  that  he  has  soiled,  its  essential  feature  being  that 
it  is  nearly  related  in  time  and  space  to  the  escape  of  the  infecting 
agents  from  the  infected  body.  But  contact  alone,  as  of  the  hands, 
with  disease-producing  bacteria  is  not  suflScient  to  bring  about 
disease-producing  infection;  the  organisms  must  find  their  way  into 
the  bodies  of  their  new  victims.  As  a  rule  they  can  not  enter  throu^ 
the  intact  skin.  They  must  be  implanted  on  a  moist  mucous  mem- 
brane, directly  by  the  fingers,  or  with  food  and  drink,  or  in  some 
other  way,  before  they  can  produce  a  disease. 

Contact  infection  of  the  form  referred  to  may  be  brought  about  in 
many  wa3rs.  Its  classical  example  is  found  in  the  mouth  to  mouth 
contact  of  kissing,  but  others  which  are  less  direct  are  in  the  aggregate 
vastly  more  important.  When  we  cough,  or  sneeze,  or  speak  very 
loud,  we  expel  a  finely  divided  and  invisible  spray  of  the  secretions 
of  the  mouth  or  respiratory  passages  into  the  air  about  the  face. 
Unless  borne  up  by  currents  of  air  this  spray  is  not  carried  more 
than  a  few  feet,  and  it  rapidly  settles  upon  the  floor  or  surrounding 
objects  where  bacteria  soon  die;  but  if  someone  stands  near  enough 
to  breathe  immediately  into  his  lungs  our  spray-laden  expelled  air, 
he  may  breathe  in  also  the  droplets  that  we  have  expelled  and  may 
get  such  infections  as  we  have.  It  should  be  emphasized,  however, 
that  this  danger  disappears  in  quiet  breathing,  for  the  quietly  expired 
breath  contains  neither  droplets  nor  bacteria.  When  we  drink  from 
a  cifp  we  leave  a  little  saliva  on  the  rim;  another  drinking  may 
swallow  our  bacteria,  which,  if  they  have  not  dried,  will  certainly 
still  be  virulent  and  readily  detached.  Fingers  soiled  with  urine 
or  feces  containing  typhoid  bacilli  may  be  carried  to  the  hps,  or 
in  handling  food  for  another's  consumption  may  contaminate  the 
food  and  transmit  typhoid  fever.  Sputum  deposited  on  the  floor 
may  get  onto  the  hands  and  be  carried  to  the  mouth,  or  it  may  be 
carried  away  on  the  shoe  soles  and  deposited  elsewhere  for  the 
soiling  of  other  hands.  The  practice  of  sneezing  into  the  hands  or 
blowing  the  nose  through  the  fingers  always  contaminates  the  hands 
with  nasal  secretions,  and  shaking  hands  with  another  person  may 
transfer  to  him  an  unseen  but  still  an  infectious  portion  of  such 
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secretions.  A  child  may  mouth  a  toy  which  has  touched  an  infected 
hand,  or  which  has  been  picked  up  from  a  floor  where  infected 
sputum  Ues. 

These  are  only  a  few  of  the  ways  by  which  contact  may  be  estab- 
lished. The  hands  are  the  most  frequent  offenders.  Few  people 
realize  the  multiple  activities  of  their  hands,  or  the  number  of  times 
they  touch  foreign  objects  and  their  own  Ups  and  noses.  A  recent 
record  by  Palmer'  showed  in  a  single  ordinary  day  92  opportunities 
for  infecting  his  own  hands  directly  by  contact  with  other  hands 
or  with  articles  just  handled  by  others,  14  opportunities  for  infecting 
himself  from  his  own  hands  by  carrying  them  to  the  nose  or  mouth, 
and  17  opportunities  by  carrying  to  his  mouth  articles  possibly 
infected  by  others.  This  is  probably  not  more  than  is  usual  for  nor- 
mally active  people.  According  to  Rosenau,*  probably  90  per  cent 
of  all  infections  are  taken  into  the  body  by  the  mouth  from  the  hands 
with  food  and  drink,  by  the  droplets  expelled  in  coughing,  or  directly 
by  kissing  and  fondling. 

The  essential  factor  in  the  prevention  of  communicable  diseases 
is,  then,  the  supervision  of  individuals  having  disease  germs.  Their 
bodily  wastes  and  dischai^es  must  be  so  disposed  of  that  they  will 
not  contaminate  the  air  or  the  food  or  the  drink  that  is  to  be  taken 
into  the  bodies  of  other  individuals;  but  chiefly  they  must  be  so 
restrained  that  they  can  not  transmit  their  bacteria  to  healthy 
people  by  direct  or  indirect  contact.  The  proof  of  the  importance 
of  contact  has  brought  about  great  changes  in  methods  for  the 
control  of  communicable  diseases.  It  has  directed  attention  to  the 
individual  and  his  habits  and  away  from  the  condition  of  his  sur- 
roundings. While  this  has  made  the  matter  simpler,  by  narrowing 
the  target  at  which  efforts  must  be  aimed,  it  has  scarcely  made  the 
problem  easier  of  solution;  for  to  control  the  habits  of  the  individual 
to  the  end  that  he  may  not  contaminate  with  his  secretions  the 
things  that  are  about  him  is  a  very  difficult  matter. 

CARRIERS  AND  MISSED  CASES. 

Along  with  the  demonstration  of  the  part  played  by  contact  with 
ill  persons  in  the  transmission  of  the  communicable  diseases,  we  have 
also  learned  that  there  are  many  infected  persons  who  are  not  sick, 
and  others  who  are  only  so  slightly  ill  that  their  infections  are  not 
suspected.  These  "carriers"  and  *'missed  cases''  complicate  the 
problems  of  prevention  enormously.  They  are  potential  sources 
of  new  cases  of  actual  disease,  just  as  are  the  cases  already  sick  and 
identified;  and  they  play  a  large  part  in  keeping  infections  going, 
because  they  usually  fail  to  come  under  sanitary  supervision. 

*  Palmer,  Opportunities  for  CoQtact  lafection,  Amor.  Jour.  Public  Health,  April,  1919,  ix,  267. 

*  Kosenau,  Preventive  ModiciDe  and  Hygiene,  N.  Y.,  1916,  p.  366. 
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According  to  their  relation  to  cases  of  actual  illness,  there  are 
carriers  of  two  kinds,  which  have  been  classified^  as  active  and 
passive.  An  active  carrier  is  one  who  has  passed  through  and  recovered 
from  a  disease  but  who  has  failed  to  shed  all  of  his  infecting  organisms. 
Most  cases  of  infectious  diseases  remain  active  carriers  for  a  short 
time  after  clinical  recovery,  some  of  them  remain  so  for  long  periods, 
and  a  few  become  permanent,  or  chronic  carriers,  continuing  to  be 
a  menace  and  a  source  of  infection  to  well  persons.  Missed  cases 
act  in  this  regard  like  those  who  are  acutely  sick.  A  passive  carrier 
is  one  who  harbors  in  his  body  the  virulent  organisms  of  a  disease 
from  which  he  has  never  suffered  any  illness — ^who  has  become 
infected,  and  in  whose  body  the  infecting  organisms  grovTy  but  whose 
resistance  or  natural  immunity  is  so  high  that  the  infection  does 
not  cause  the  development  of  a  disease.  Under  like  circumstances 
we  are  all  about  equally  liable  to  infection;  that  is,  to  the  getting 
of  disease  germs  into  our  bodies;  but  individual  resistance  and 
susceptibility  vary  in  a  high  degree,  so  that  from  a  given  infection 
one  person  may  develop  a  disease  while  another  may  only  become 
a  passive  carrier  of  disease  germs,  and  another  still  may  throw  off 
the  germs  entirely.  Passive  carriers  are  not  infrequently  found 
among  those  who  are  in  close  association  with  an  acute  case  of  a 
communicable  disease. 

Like  the  active  carriers,  they  may  soon  become  rid  of  their  germs 
and  return  to  the  normal  state;  but  some  of  them  continue  to  harbor 
and  expel  dangerous  organisms  through  long  periods;  and  it  some- 
times happens  that  they  themselves  later  fall  victims  to  the  very 
organisms  which  they  have  long  harbored  without  harm  and  develop 
the  diseases  which  these  organisms  cause. 

As  knowledge  of  carriers  has  developed  it  has  become  apparent 
that  there  are  many  of  them,  but  the  number  varies  greatly  in  dif- 
ferent diseases.    It  has  long  been  known  that  a  large  pro]>ortion  of 
the  people,  from  20  to  50  per  cent  of  them,  have  pneumococci 
in  their  mouths.    While  many  of  these  pneumococci  have  little  or 
no  virulence,  many  are  known  to  be  higlily  virulent  and  quite  capable 
of  producing  disease  in  an  experimental  way.    *  ^During  outbreaks  of 
cerebrospinal  meningitis  the  number  of  carriers  may  be  from  10  to 
30  times  as  numerous  as  the  number  of  cases.   Even  when  diphtheria 
is  not  prevalent  I  per  cent  of  the  population  may  be  carrying  the 
bacilli,   and  during  outbreaks  the  number  may  be  several   times 
greater.    Probably  25  per  cent  of  all  typhoid  fever  cases  excrete 
bacilli  for  some  weeks  after  convalesence,  and  it  is  estimated  that 
from  1  in  500  to  1  in  250  of  the  population  are  chronic  carriers- 
What  little  evidence  there  is  indicates  that  carriers  are  as  numerous 
in  cholera  and  dysentery  [in  those  regions  where  these  diseases  are 

*  Simon,  Human  Infection  Carriers,  Ptiiladclphia,  1919. 
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endemic]  as  they  are  in  typhoid  fever."  ^  In  malarifi,  carriers  are 
known  to  be  very  numerous,  and  a  considerable  proportion  of  the 
cases  of  venereal  diseases  become  chronic  and  remain  infectious  for 
a  long  time.  At  the  other  extreme  are  measles  and  smallpox,  where 
the  evidence  seems  to  show  that  the  carrier  state  is  rare. 

While  we  have  not  enough  evidence  to  show  clearly  just  what  is 
the  relative  importance  of  carriers  and  of  sick  cases  in  the  spread  of 
the  communicable  diseases,  there  is  ample  epidemiologic  evidence 
that  healthy  carriers  may  be  the  source  of  well  marked  outbreaks 
of  some  of  the  most  common  of  them.  And,  as  Chapin  says,  ''any 
scheme  of  ultimate  control  which  fails  to  take  into  consideration 
carriers  and  missed  cases  is  doomed  to  at  least  partial  failure."  A 
practical  plan  to  discover  and  cure  carriers  is  indeed  one  of  the  most 
urgent  needs  of  sanitary  science  at  this  time.  The  railroads  can 
neither  discover  them  nor  prevent  their  traveling. 

TRANSPORTATION  OF  PERSONS  HAVING  COMMUNICABLE 

DISEASES. 

The  control  of  commimicable  diseases  on  the  railways  does  not 
differ  in  its  essential  features  from  their  control  in  other  places.  It 
involves  (1)  supervision  of  the  person  who  is  known  to  be  infected, 
either  by  preventing  his  traveling,  or  by  such  measures  as  will  render 
his  presence  on  a  train  harmless  to  others;  (2)  such  measures  of 
cleanliness  and  general  hygiene  as  will  render  imhkely  the  indirect 
transfer  of  unknown  infection  among  travelers  to  healthy  persons 
through  the  medium  of  such  things  as  towels,  drinking  cups,  and 
other  objects  of  personal  or  common  use;  (3)  the  contiol  of  food 
and  water  supphed  on  trains  and  at  stations,  to  the  end  of  assuring 
their  freedom  from  contamination  with  disease-producing  bacteria 
from  the  secretions  of  infected  people. 

TRAVEL  OF  UNKNOWN  CASES. 

Obviously,  when  food  and  water  have  been  made  safe,  the  simplest 
and  most  direct  plan  of  further  protecting  those  who  travel  is  to 
keep  out  of  cars  all  persons  who  are  infected  ynth  the  organisms  of 
communicable  diseases.  The  difficulty  in  applying  such  a  plan  is 
in  knowing  who  is  infected.  Patients  in  the  early  stages  of  measles^ 
whooping  cough,  scarlet  fever,  etc.,  before  evident  symptoms  have 
developed  and  before  the  patients  are  actually  ill,  may  enter  trains 
and  reach  their  journey's  end  without  anyone — ^fellow  travelers,, 
railroad  employees,  or  sometimes  even  the  patients  themselves — ^be- 
ing aware  of  their  condition.  People  who  have  recently  been  exposed 
to  some  acute  infection  may  have  strong  grounds  for  beUeving  that 

»  Chapin,  Sources  and  Modes  of  Infection,  1912,  p.  132. 
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they  are  coming  down  with  the  disease,  yet  may  undertake  railroad 
journeys  without  regard  to  the  possible  danger  to  fellow  passeng^^. 
Or  patients  in  whom  a  definite  diagnosis  of  a  communicable  disease 
has  been  made  may  successfully  conceal  their  symptoms  and  travel 
without  recognition,  sometimes  even  with  the  consent  of  their 
physicians,  thus  duplicating  a  situation  that  often  exists  in  cities 
when  people  are  selfish  and  short-sighted  enough  to  conceal  cases 
developing  in  their  homes  for  fear  of  the  inconvenience  incurred 
through  quarantine.  Just  as  the  control  of  communicable  diseases 
in  cities  is  largely  dependent  on  the  conscientious  reporting  of  cases, 
so,  too,  on  the  railroads  their  control  depends  lai^ely  on  the  conscience 
of  the  patients  who  wish  to  travel. 

How  manv  of  these  various  cases  are  carried,  and  what  harm 
each  case  has  done,  is  of  course  unknown.  While  their  number  in 
the  aggregate  may  be  large,  they  can  not  be  more  than  a  very  amill 
proportion  of  the  total  of  railway  travelers.  And  whatever  hazard 
of  communicable  diseases  they  hold  for  well  persons  with  whom 
they  come  in  contact  is  by  no  means  peculiar  to  railroad  travel 
but  exists  to  the  same  extent  in  all  public  places  where  people  assem- 
ble. The  railroads  themselves  are  powerless  to  prevent  such  patients 
from  traveling.  They  are  bound  by  law  to  furnish  transportation 
to  those  who  ask  for  it,  and  they  have  little  power  to  discriminate 
among  those  who  may  apply.  It  is  not  possible  for  them  to  refuse 
accommodation  except  under  well-defined  conditions,  which,  in  so  far 
as  the  communicable  diseases  are  concerned,  must  include  a  definite 
diagnosis;  and  this  the  railroads  can  scarcely  be  prepared  to  make 
under  the  ordinary  (conditions  of  travel.  Their  employees  can  have 
but  slight  knowledge  of  the  symptoms  of  such  diseases;  and  yet  the 
public  health  laws  and  sanitary  regulations  of  some  of  the  States 
are  so  framed  as  to  put  on  the  railways  and  railway  employees  the 
whole  responsibility  for  preventing  travel  on  trains  of  persons  suf- 
fering from  communicable  diseases.  This  makes  the  regulations 
worthless  from  a  practical  standpoint,  or  of  value  only  in  cases 
where  the  symptoms  are  so  evident  that  doubt  is  impossible;  and 
under  such  circumstances  ther6  is  little  likelihood  of  any  attempt 
being  made  to  traV^cl. 

While  it  is  entirely  proper  that  the  railroads  should  not  knowingly 
accept  cases  of  communicable  diseases  for  travel  unless  properly 
safeguarded,  and  that  laws  should  embody  this  idea,  yet  legal  reguJa- 
tion  should  also  fix  the  responsibility  where  it  really  belongs;  that 
is,  upon  the  traveler  who  knows  or  suspects  that  he  is  infected. 
In  the  nature  of  things  he  is  the  one  most  likely  to  be  informed, 
and  regulations  should  make  it  unlawful  for  him  to  apply  for  or 
accept  transportation  unless  his  disease  is  properly  announced  and 
safeguarded.   It  is  scarcely  necessary  to  add  that  the  same  conditions 
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should  apply  to  the  parents  or  ^ardians  of  children  who  are  ill, 
or  to  anyone  in  charge  of  a  patient  afflicted  with  a  dangerous  com- 
municable disease. 

Legislation  to  this  purpose  has  been  passed  in  one  form  or  another 
in  many  of  the  States  and  has  been  embodied  in  the  interstate 
quarantine  regulations  of  the  Federal  Government,  but  there  has 
been  little  concerted  effort  to  enforce  its  provisions  or  to  make 
them  generally  known.  The  regulatory  measures  should  be  extended 
and  made  uniform,  so  that  all  parts  of  the  country  may  have  similar 
practices.  When  a  uniform  code  is  adopted  it  should  be  extensively 
printed  and  distributed,  so  that  both  railway  patrons  and  railway 
employees  may  learn  of  the  conditions  under  which  travel  is  permitted 
and  know  how  to  comply  with  the  conditions  imposed.  It  is  not  to 
be  supposed  that  compliance  will  be  universal,  even  if  everyone 
is  informed,  but  regulations  in  this*  matter  may  have  a  definite  and 
considerable  restraining  value  if  their  provisions  are  made  known  to 
and  impressed  upon  the  public.  In  all  administrative  efforts  to  con- 
trol communicable  diseases  success  is  won  slowly  and  is  largely  de- 
pendent on  the  general  diffusion  of  knowledge  concerning  what  is  the 
right  thing  to  do. 

There  will  remain  the  imcontroUed  and  uncontrollable  travel  of 
carriers — uncontrollable  because  under  present  conditions  they  are 
lai^ely  imknowable.  The  general  teaching  of  habits  of  personal  care 
regarding  the  disposal  of  bodily  wastes,  especially  the  secretions  of  the 
nose,  mouth,  and  respiratory  tract,  will  do  something  to  lessen  their 
danger  in  railway  cars  as  elsewhere.  The  importance  of  such  habits 
in  the  practical  prevention  of  respiratory  diseases  is  so  well  demon- 
strated that  unusual  emphasis  upon  the  proper  disposal  of  sputum 
has  become  an  essential  element  in  all  effective  public  health  ad- 
ministration. Railway  travel  necessarily  involves  a  considerable 
amount  of  personal  proximity  among  a  miscellaneous  group  of 
persons.  They  should  all  be  informed  regarding  droplet  infection 
from  coughing  and  sneezing,  as  well  as  regarding  the  various  modes 
of  direct  and  indirect  contact  infection;  and  they  should  all  learn 
that  at  least  some  cases  of  infectious  diseases  may  be  prevented  by 
smothering  coughs  in  handkerchiefs,  by  spitting  only  in  cuspidors, 
and  by  maintaining  sputum-free  hands  and  surroundings.  Such 
teaching  can  not  by  any  possibility  do  harm  and  it  may,  if  effectively 
followed,  do  much  good. 

TRAVEL  OF  KNOWN  CASES. 

The  railroads  are  sometimes  called  upon  to  carry  patients  known 
to  be  suffering  with  communicable  diseases,  and  there  often  seem 
to  be  good  reasons  why  they  should  do  so.  Should  transportation 
be  refused  to  all  such  cases,  or  can  their  transportation  be  so  safe- 
guarded that  there  is  no  danger  to  other  passengers  ? 
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In  the  present  state  of  our  knowledge  of  the  routes  of  infectkn 
and  methods  of  prevention,  it  is  theoretically  possible  to  saf^uaid 
a  known  case  of  any  disease  so  that  its  transport  will  be  safe.     Prac- 
tically; however,  it  is  desirable  to  make  exceptions,  and  to  say  of 
certain  diseases  that  they  may  travel  imder  restrictions  while  others 
may  not  travel  at  all.    There  have  been  differences  of  opinion  among 
public  health  authorities,  and  more  among  law  makers,  as  to  just 
what  diseases  should  be  included  in  this  forbidden  group;  and  the 
regulatory    measures    have   been   various   in   consequence.     Some 
States  have  included  all  communicable  diseases,  without  name  or 
qualification;  others  have  included  by  name  most  of  the  comnicHi 
infections;  while  others  have  shorter  lists,  with  sometimes  strange 
combinations.     Indeed,  there  is  little  harmony  or  agreement  in  the 
laws  of  the  various  States  on  any  of  the  phases  of  communicable 
disease  control,  as  evidenced  by  the  fact  that  the  number  of  diseases 
which  they  designate  as  '' dangerous  to  the  public  health"  and  bring 
under  any  kind  of  regulation  varies  from  more  than  50  to  less  than  10. 

PERSONS  FORBroOEN  TO  TRAVEL. 

While  the  tendency  of  the  State  laws  has  been  toward  a  very 
broad  prohibition  of  travel  by  persons  with  infectious  diseases,  there 
has  been  great  dissimilarity  in  the  methods  devised  to  make  their 
control  effective.  In  an  analysis  of  the  laws  and  r^ulations  con- 
cerning the  communicable  diseases  made  by  Kerr  and  Moll  "in  1913 
the  legal  restrictions  of  travel  were  found  to  be  as  follows: 

Traveling  of  persons  with  communicable  diseases  is  specificially  forbidden  in  some 
States/  and  in  others  ^  unless  authorized  by  the  health  authorities.  In  some  States 
the  transportation  of  such  persons  is  prohibited,'  or  it  is  made  punishable  to  bring 
them  into  the  State. ^°  In  others,  their  being  put  on  board  any  train  or  public  con- 
veyance,'^  or  their  going  from  one  town  to  another  is  prohibited, ''  one  State  board  of 
health  ^^  being  Bi)eci£cally  authorized  to  restrain  or  prohibit  travel  of  persons  with 
communicable  diseases  on  public  conveyances.  Persons  with  communicable  diseases 
are  forbidden  to  enter  public  conveyances  in  many  States  either  absolutely  '^  or  unless 
they  make  known  the  fact  to  the  owner  or  driver,  who  must  disinfect  the  conveyance 
immediately  after  such  occupancy.^'  In  other  States,  by  regulations  of  State  boards 
of  health,  persons  from  infected  premises  are  forbidden  to  enter  public  conveyances,** 
or  persons  who  have  visited  such  premises  before  entering  conveyances  must  disinfect 


•  Kerr  and  Moll,  Public  Health  Bulletin  No.  62,  aoyemment  Printing  Office,  WashingKn,  1914. 
r  Indiana,  Kansas,  Mississippi. 

s  Kentucky. 

*  Indiana,  Kansas,  New  Jersey,  South  Carolina,  Texas,  Wisconsin. 

10  Michigan,  Oregon. 
"  Iowa. 

11  Vermont,  Virginia, 
u  Montana. 

M  Arizona,  Connecticut,  Florida,  Georgia,  Idaho,  Indiana,  Kentucky,  Michigan,  Minnesota,  Moitaaa, 
New  Jersey.  North  Dakota,  Ohio,  Oregon,  Pennsylvania,  South  Dakota,  Tennessee,  Texas,  Utah,  Wash- 
ington, Wisconsin. 

u  District  of  Columbia,  Louisiana,  Maine,  Maryland,  Pennsylvania. 

>•  Illinois,  North  DakoU. 
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their  clothes  and  obtain  the  penniaiiioii  of  the  health  authorities.^^  »  «  *  Persons 
coining  from  infected  territory  may,  by  express  authority  in  law,  be  restrained  from 
traveling  by  local  health  authorities  in  many  States;^'  while  in  various  States  it  is 
specifically  provided  that  removal  of  infected  or  exposed  persons  from  place  to  place 
can  only  be  made  with  the  consent  of  the  local  health  authorities,^^  or  either  the  State 
or  local  health  authorities.^ 

Since  this  anal3rsis  was  made  there  have  been  some  changes  and 
additions  which  invaUdate  the  quoted  sunmiary  as  a  guide  to  legal 
action;  these  will  be  referred  to  later;  but  to  a  large  extent  the  matter 
stands  now  as  it  did  then,  State  laws  remaining  variable  and  in- 
harmonious when  they  should  be  imiform.  Health  and  diseases  do 
not  recognize  State  limits;  neither  should  the  regulations  which 
seek  to  eontrol  them  change  when  these  limits  are  passed.  Even 
health  officera  have  not  encyclopedic  minds  for  sanitary  law,  and 
we  can  scarcely  expect  of  travelers  and  transportation  agents  that 
they  will  learn  a  new  set  of  sanitary  rules  each  time  they  cross  a 
State  border.  It  is  true  that  the  National  Government  may,  and 
to  some  extent  actually  does,  regulate  interstate  quarantine;  but 
under  our  system  of  government  the  State  must  remain  the  chief 
legislative  unit,  and  only  when  State  enactments  become  imiform 
may  we  hope  for  the  development  of  such  a  general  knowledge  of 
quarantine  regulations  as  will  ultimately  lead  to  general  compliance 
with  them  as  they  apply  to  railroad  travel. 

It  is  not  a  matter  to  be  decided  offhand  just  which  diseases 
should  be  forbidden  on  trains  and  which  ones  should  be  permitted 
imder  proper  restrictions;  but  there  should  be  some  rule  adopted 
which  is  possible  of  general  application,  with  an  attempt  to  harmonize 
imder  the  well-established  principles  of  sanitary  science  the  interests 
of  the  railroads,  the  traveling  public,  and  at  the  same  time  to  preserve 
the  public  health.  I  believe  these  conditions  are  met  by  excluding 
from  travel  persons  ill  with  any  of  the  major  quarantinable  diseases — 
plague,  cholera,  yellow  fever,  typhus  fever,  and  smallpox — and  allow- 
ing those  iU  with  other  diseases  to  travel  under  proper  supervision. 
The  five  diseases  named  should  be  excluded  from  travel  because, 
first,  they  are  (with  the  exception  of  smallpox)  not  commonly  present 
in  this  country,  but  when  once  started  in  a  community  have  enor- 
mous possibilities  of  epidemic  spread;  second,  their  presence  is 
excessively  disturbing  to  the  public  peace  of  mind;  third,  they  are 
known  throughout  the  world  as  the  major  quarantinable  diseases 
and  are  subjected  to  detention  wherever  they  may  be  found. 

"  Kootacky,  South  Dakota. 

u  Alabama,  Colorado,  Florida,  Maine,  Massachusetts,  Michigan.  New  Mexico,  North  Carolina,  Wash- 
ington, etc. 
»  Colorado,  District  of  Columbia,  Louisiana. 
M  Arizona.  North  Dakota,  South  Dakota. 
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Most  of  the  communicable  diseases  which  are  conmionly  known 
at  large  we  have  everywhere,  and  to  some  extent  all  the  time.  It 
is  so  with  diphtheria,  measles,  scarlet  fever,  typhoid  fever,  pulmonaiy 
tuberculosis,  and  others.  They  are  endemic.  A  case  more  or  less 
is  important  enough,  but  it  brings  no  new  factor  into  the  public 
health  problem  as  a  rule.  Health  officers  and  the  public  are  accus- 
tomed to  dealing  with  them  and  do  not  become  excited  over  them. 
It  is  not  so  with  plague,  cholera,  yellow  fever,  and  typhus  fever 
To  introduce  a  case  of  one  of  these  into  any  community  in  the  United 
States  is  to  introduce  an  entirely  new  public  health  problem  and  to 
interfere  in  many  ways  with  commercial  and  social  activities.  They 
are,  furthermore,  acute  and  violent  infections  which  soon  come  to  an 
end,  either  by  recovery  or  death;  and  at  whatever  expense  of  time 
or  trouble  to  the  community,  or  of  discomfort  and  unhappiness  to 
the  patient  and  his  friends,  they  are  best  cared  for  by  •isolation  in 
the  conmiunity  where  they  are  first  discovered  and  as  near  the  point 
of  origin  as  is  reasonably  possible. 

It  is  not  because  the  four  diseases  referred  to  can  not  be  transported 
safely  that  they  should  be  forbidden  to  travel,  but  because  thev  are 
so  disturbing  during  the  journey  and  on  arrival  in  a  hew  community. 
We  know  in  great  detail  how  the  causative  organism  for  each  of 
them  passes  from  person  to  person  and  the  means  which  are  necessary 
to  prevent  their  spread.    Plague  (except  the  pneumonic  type)  is 
transmitted  by  the  bite  of  an  infected  rat-flea,  yellow  fever  by  the 
stegomyia  mosquito,  and  typhus  fever  by  the  body  louse.    No  fleas, 
no  bubonic  plague;  no  mosquitoes,  no  yellow  fever;  no  lice,  no  typhus 
fever.   If  we  can  be  perfectly  sure  that  the  patient  and  his  quarters 
are  entirely  free  from  the  insects  concerned,  and  that  none  will  by 
any  chance  gain  access  to  him,  the  protection  of  other  people  is 
assured.    Being  perfectly  sure  of  this  is  of  course  a  task  involving 
difficulties  and  the  most  painstaking  care,  with  always  the  possibilitT 
of  something  going  wrong;  but  with  sufficient  care  the  danger  may 
be  entirely  overcome.    Cholera  is  transmitted  by  the  vomit  and 
alvine  discharges,  through  contact,  or  water,  or  food;  and  the  obvious 
means  of  preventing  its  spread  is  the  prompt  and  perfect  disinfection 
of  vomitus  and  feces.    With  this  assured  the  cholera  patient  might 
travel  without  doing  harm.    But  as  with  plague,  yellow  fever,  and 
typhus  fever,  the  disease  is  normally  foreign  to  our  shores;  our  only 
experience  of  it  is  that  of  disastrous  epidemics;  and  If  it  is  introduced 
at  all  it  should  be  strictly  held  in  place  until  all  danger  of  transmission 
to  other  people  is  past. 

Smallpox,  on  the  other  hand,  is  an  endemic  disease,  and  most 
communities  are  in  some  degree  prepared  to  deal  with  it;  but  it  is 
acute  and  serious,  is  known  to  be  very  readily  communicated,  and 
there  is  no  disease  more  capable  of  disturbing  the  public  mind. 
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Furthennore,  we  do  not  know  the  causative  organism,  nor  precisely 
the  mode  of  its  transfer.  We  are  therefore  relatively  ill  equipped 
to  prevent  transmission  of  smallpx  infection  to  susceptible  individuals. 
It  is  beside  the  mark  to  say  that  except  for  ignorance,  neglect,  and 
the  misguided  opposition  of  the  antivaccinationists  we  should  have 
no  susceptibles  to  smallpox,  since  in  vaccination  we  have  a  safe 
and  nearly  perfect  prophylactic.  With  rigid  rules  for  universal 
vaccination  the  disease  would  no  doubt  practically  disappear;  but 
under  present  conditions  there  will  remain  enough  susceptibles  so 
that  no  community  can  feel  safe  while  smallpox  is  about,  and  as  long 
as  this  is  the  case  the  disease  should  be  excluded  from  railwav  travel. 
A  move  toward  uniform  r^ulations,  embodying  the  program  sug- 
gested above,  was  made  in  May,  1920,  when  a  *' Standard  Railway 
Sanitary  Code"  was  approved  by  the  Conference  of  State  and  Pro- 
vincial Health  Authorities  of  North  America  and  recommended  by 
the  conference  to  the  several  States  for  adoption  as  a  part  of  their 
sanitary  regulations — a  program  which  was  later  approved  by  the 
United  States  Public  Health  Service  in  conference  with  the  health 
officers  of  the  States.  That  code  prohibits  entirely'*  the  travel  on 
railway  trains  of  plague,  cholera,  yellow  fever,  typhus  fever,  and 
smallpox,  and  allows  other  communicable  diseases  to  travel  under 
very  strict  supervision.  Twenty  States"  have  already  officially 
adopted  the  standard  code  as  a  part  of  the  State  sanitary  regulations, 
and  many  State  health  officers  have  signified  their  intention  of  tak- 
ing similar  action.  The  essential  provisions  of  the  standard  code 
have  also  been  incorporated  in  the  last  revision  of  the  Interstate 
Quarantine  Regulations,  issued  in  May,  1921,  which  apply  to  all 
travel  from  one  State  into  another,  so  that  uniform  provisions  con- 
cerning the  travel  of  communicable  diseases  now  have  a  very  wide 
application. 

RESTRICTED  TRAVEL. 

As  already  stated  in  the  preceding  section,  except  as  recently 
altered  by  the  adoption  of  the  Standard  Railway  Sanitary  Code  the 
regulatory  measures  of  the  States  concerning  the  travel  of  communi- 
cable diseases  have  been  chiefly  of  a  prohibitive  nature.  In  many 
States  the  prohibitions  have  been  written  into  the  statutory  law.  As 
new  knowledge  is  acquired  it  should  be  possible  for  some  small  body 
of  experts  to  apply  it  at  once  by  a  change  in  the  regulations,  without 
waiting  for  a  legislature  to  meet  or  to  convince  its  members,  often 
ill  informed  on  scientific  matters,  what  administrative  measures  the 
public  health  requires.    To  change  a  law  is  always  a  diflBcult  thing; 

n  Becttons  1  aod  2  of  the  Standard  Code.    See  Appendix. 

B  Alabama,  Florida,  Georgia,  lUinois,  Kansas,  Kentucky,  Louisana.  Maine.  Maryland.  Michigan,  Min- 
nesota, Mississippi,  New  Hampshire,  North  Dakota,  South  Carolina,  Tennessee,  Vindnia.  West  Virginia , 
Washington.  Wisconsin. 
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for  a  State  board  of  health  to  change  a  regulation  is  relatively  veiy 
simple,  and  all  necessary  power  to  make  public  health  regulations 
should  be  delegated  to  them.  Great  harm  is  sometimes  done,  and 
antiquated  rules — ^generally  more  honored  in  the  breach  than  in  the 
observance — are  often  kept  in  force  because  sanitary  codes  are  en- 
acted into  law. 

It  is  only  since  1916,  when  the  United  States  Public  Health  Service 
first  officially  recognized  the  occasional  necessity  for  the  travel  of 
communicable  diseases  and  attempted  by  means  of  the  Interstate 
Quarantine  Regulations  to  put  proper  safeguards  about  it,  that  anj 
of  the  States  have  modified  the  prohibitive  provisions  of  their  san- 
itary codes.  A  few  States  soon  followed  the  interstate  lead.  In 
1917  the  Oklahoma  Board  of  Health  passed  regulations  which  specify 
restrictions  under  which  many  communicable  diseases  may  be  ac- 
cepted for  transportation,  following  closely  but  not  quite  duplicating 
the  interstate  regulations  made  in  the  previous  year.  At  about  the 
same  time  the  Washington  State  Board  of  Health  adopted  the  Inter- 
state Quarantine  Regulations  in  their  entirety;  and  Kansas  and  Mon- 
tana followed  with  rules  which  were  the  same  so  far  as  this  portion  of 
them  is  concerned.  Early  in  1920  the  North  Dakota  board  also 
adopted  the  Interstate  Quarantine  Regulations.  In  the  case  of 
Washington  and  North  Dakota,  however,  old  rules  were  left  in  force 
which  prohibited  entirely  the  travel  of  some  diseases  which  the  inter- 
state regulations  provided  for,  leaving  the  actual  conditions  there 
in  more  than  a  little  doubt.  But  at  any  rate  the  attempt  of  the 
Public  Health  Service  to  solve  a  difficult  problem  started  a  move- 
ment away  from  strictly  prohibitive  measures  which  the  action  of 
the  Conference  of  State  Health  Authorities  in  approving  a  Stand- 
ard Railway  Sanitary  Code  and  recommending  it  to  the  various 
States  for  adoption  has  recently  carried  far  forward. 

It  is  wise  to  discourage  the  travel  of  those  who  are  ill  of  the  com- 
municable diseases,  both  for  the  good  of  the  public  health  and  for  the 
good  of  the  patients  themselves.  For  those  who  are  seriously  sick 
any  considerable  journey  may  involve  no  little  danger,  a  fact  which 
is  fortunately  so  well  recognized  as  largely  to  deter  them  from  any 
attempt  at  travel  in  the  acute  stages  of  their  afflictions.  But  there 
are  sometimes  good  reasons  why  travel  should  be  undertaken  if  the 
condition  of  the  patient  will  allow,  of  which  the*lbllowing  are  examples: 
A  child  falls  ill  of  scarlet  fever,  measles,  or  whooping  cough,  and  his 
parents  are  anxious  to  bring  him  home  where  they  can  care  for  him, 
and  also  to  avoid  the  danger  of  contagion  to  the  children  where  he 
is  visiting.  A  laborer  in  a  mining  camp  where  there  is  no  hospital, 
doctor,  or  nurse,  and  where  there  is  great  danger  of  spreading  the 
infection,  develops  typhoid  fever,  and  the  manager  of  the  camp  wishes 
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to  send  him  to  a  hospital  where  he  can  have  skilled  care.  A  patient 
with  pulmonary  tuberculosis  wishes  to  go  to  a  distant  sanitarium 
in  search  of  a  cure;  or  being  fatally  ill  and  realizing  that  his  journey 
in  quest  of  health  has  been  in  vain,  wants  to  end  his  days  at  home. 
A  person  is  discovered  to  have  leprosy,  and  the  health  authorities 
wish  to  send  him  to  a  seaport  for  deportation,  if  he  is  an  alien,  or,  if 
a  citizen,  to  a  distant  hospital  for  proper  isolation  and  care. 

If  provision  is  not  made  for  such  cases  as  these  they  will  travel 
anyway,  without  regard  to  prohibitive  laws,  and  generally  wiO^out  the 
safeguards  that  should  always  be  required.  And  they  ought  to  be 
allowed  to  travel  under  conditions  that  will  make  their  travel  safe 
for  themselves  and  for  other  passengers.  Practically  the  niunber 
of  such  patients,  except  those  with  tuberculosis,  will  sJways  be  very 
small,  but  their  proper  disposal  is  important.  There  is  no  doubt 
that  adequate  safeguards  can  be  applied,  though  under  present 
conditions  very  few  transportation  agents  and  practically  no  pas- 
sengers understand  what  they  are. 

The  measures  necessary  to  make  safe  the  transportation  of  persons 
with  communicable  diseases  wiU  vary  according  to  the  particular 
disease  concerned,  being  determined  by  the  way  in  which  the  in- 
fecting agent  is  transmitted  from  one  person  to  another,  by  the 
virulence  of  the  disease,  and  by  the  readiness  with  which  transmission 
can  take  place.   They  may  include  any  or  all  of  the  following: 

(1)  Isolation  of  the  patient  in  a  compartment  separate  from  other 
passengers. 

(2)  The  care  of  a  responsible  personal  attendant. 

(3)  The  disinfection  of  bodily  discharges. 

(4)  The  disinfection  of  eating  and  drinking  utensils. 

(5)  Provision  by  the  patient  or  his  attendant  of  special  facilities 
for  carrying  out  these  measures  of  disinfection  and  for  preventing 
gross  contamination  of  the  car  and  its  contents. 

It  is  usual  to  classify  the  conmiunicable  diseases  according  to  the 
ways  in  which  their  causative  organisms  are  transmitted  from  one 
person  to  another.  We  may,  however,  for  the  practical  purposes  of 
an  inquiry  into  the  safeguards  of  transportation,  depart  from  any 
strictly  logical  or  all-inclusive  classification  and  divide  them  for 
convenience  into  the  following  groups : 

1.  Acute  sputum-bome  diseases. 

2.  Acute  feces  and  urine  borne  diseases. 

3.  Pulmonary  tuberculosis. 

4.  Leprosy. 

5.  Venereal  diseases. 

6.  Miscellaneous. 


16  COMACUNICABLE   DISEASES  AKD  TRAVEL. 

1.  ACUTE  SPUTUM-BOBNE  DISEASES. 

For  the  purpose  of  regulating  railway  travel  the  acute  sputum- 
borne  diseases  should  be  considered  to  include  diphtheria,  measles. 
scarlet  fever^  epidemic  meningitis^  epidemic  encephalitis,  anterior 
poliomyelitis,  pneumonia,  influenza,  septic  sore  throat,  rubella, 
chicken  pox,  whooping  cough,  and  mumps.  In  a  few  of  these  diseases 
there  are  other  possible  ways  of  transmission  than  by  the  secretions 
of  the  mouth  and  respiratory  tract — by  the  products  of  skin  lesions 
in  chicken  pox,  for  instance,  or  by  dischai^es  from  the  ear  in  the 
^cOttiplications  of  scarlet  fever — and  in  a  few  there  may  be  a  reasonable 
doubt  as  to  the  method  of  transmission,  as  in  epidemic  encephalitis; 
but  in  most  of  them  the  sputum  stands  clearly  convicted  of  carrying 
the  infecting  agent,  and  in  all  of  them  it  seems  reasonably  clear  that 
this  is  the  chief  of  the  means  by  which  they  are  transmitted  from 
one  person  to  another.  He  who  would  understand  these  diseases 
correctly  must  keep  this  well  in  mind :  That  the  matter  of  contract- 
ing them  is  a  matter  of  '*  swapping  spit." 

The  measures  to  be  taken  to  prevent  the  spread  of  contagion 
from  cases  of  these  diseases  must  therefore  be  aimed  at  preventing 
the  transfer  of  sputum,  whether  directly  in  droplets  emitted  by  the 
patient  in  talking,  coughing,  or  sneezing,  or  indirectly  by  means  of 
fingers,  dishes,  eating  utensils,  and  other  objects  which  may  be  soiled 
with  the  sputum  or  nasal  discharges.  In  order  that  the  necessary 
details  may  be  effectively  carried  out,  isolation  and  a  personal 
attendant  should  always  be  required. 

The  Interstate  Quarantine  Regulations  and  the  Standard  Railway 
Sanitary  Code  provide  for  the  travel,  under  restrictions,  of  all  of  the 
diseases  included  in  this  group  as  given  above.  The  appropriate 
section  of  the  Standard  Code,  which  applies  by  official  adoption  in 
Alabama,  Florida,  Geoi^ia,  Illinois,  Kansas,  Kentucky,  Louisiana, 
Maine,  Maryland,  Michigan,  Minnesota,  Mississippi,  New  Hampshire, 
North  Dakota,  South  Carolina,  Tennessee,  Virginia,  West  Virginia, 
Washington,  and  Wisconsin,  reads  as  follows: 

Sec.  3.  Restricted  travel. — Common  carriers  shall  not  accept  for  transportation  on 
any  railway  train,  car,  or  other  conveyance  any  person  known  by  them  to  be  afflicted 
with  diphtheria,  measles,  scarlet  fever,  epidemic  cerebrospinal  meningitis,  antenor 
poliomyelitis,  mumps,  whooping  cough,  influenza,  pneumonia,  epidemic  encephalitis, 
septic  sore  throat,  rubella,  or  chicken  pox,  or  any  person  known  to  be  a  canier  of 
these  diseases,  unless  such  person  is  placed  in  a  compartment  separate  from  other 
passengers,  is  accompanied  by  a  properly  qualified  nurse  or  other  attendant,  and  unless 
such  nurse  or  attendant  shall  agree  to  comply  and  does  so  comply  witii  the  following 
regulations: 

(a)  Communication  with  the  compartment  within  which  the  patient  is  traveling 
shall  be  restricted  to  the  minimum  consistent  with  the  proper  care  and  safety  of  the 
patient. 
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(6)  All  dishes  and  utensils  used  by  the  paticint  shall  be  placed  in  a  5  per  cent  solution 
of  carbolic  add  or  other  fluid  of  equivalent  disinfecting  value  for  at  least  one  hour 
after  they  have  been  used  and  before  being  allowed  to  leave  the  compartment. 

(c)  All  sputum  and  nasal  discharges  from  the  patient  shall  be  received  in  gauze  or 
X>aper,  which  shall  be  deposited  in  a  paper  bag  or  in  a  closed  vessel,  and  shall  be 
destroyed  by  burning. 

(d)  Said  nurse  or  attendant  shall,  after  performing  any  service  to  the  patient,  at 
once  cleanse  the  hands  by  washing  them  in  a  2  per  cent  solution  of  carbolic  acid  or 
other  fluid  of  equivalent  disinfecting  value. 

The  requirements  of  the  Interstate  Quarantine  Regulations,  are  the 
practical  equivalent  of  those  above  quoted;  and  they  apply  to  the 
same  disease^}  with  the  addition  of  Rocky  Mountain  spotted  fever 
and  anthrax.  They  have  the  added  provisions,  however,  that  the 
patient  shall  obtain  permits  from  the  State  or  local  health  authorities 
at  the  places  of  beginning  and  ending  of  his  journey,  and  that  the 
attendant  shall  obligate  himself  in  writing  to  carry  out  the  require- 
ments. Regulations  in  effect  in  Oklahoma  and  Montana  are  practi- 
cally identical  with  the  Interstate  Quarantine  Regulations,  but  they 
omit  from  the  list  of  diseases  influenza,  epidemic  encephalitis,  and 
mumps,  for  which  no  provision  is  made,  and  place  scarlet  fever  with 
those  that  may  not  travel  at  all,  thus  agreeing  with  an  older  form 
of  the  Interstate  Quarantine  Regi^lations.  AU  the  regulations  require 
the  disinfection  of  the  space  occupied  by  the  patient  immediately  after 
it  has  been  vacated.  ^ 

There  is  probably  good  reason  for  requiring  permits  from  the 
health  authorities  at  the  points  of  origin  and  destination.  In  any 
event,  the  health  authorities  should  be  notified  of  the  location  of 
every  case  of  communicable  disease  within  their  jurisdiction  in  order 
that  they  may  make  sure  that  the  public  is  protected  and  exercise  con- 
trol over  the  patient ;  and  no  physician  should  allow  his  patient  to  travel 
without  proper  notification.  The  question  of  terminal  disinfection 
will  be  considered  later.  The  other  measures  of  the  above  regula- 
tions must  be  taken  up  in  detail,  even  though  it  may  involve  the 
repetition  of  much  that  is  obvious. 

1 .  Isolation, — ^The  patient  should  be  placed  in  a  separate  compart- 
ment entirely  closed  off  from  other  passengers,  and  with  which  only 
such  communication  is  permitted  as  is  absolutely  necessary  for  his 
care.  This  compartment  should  have  separate  washing  and  toilet 
facilities.  The  drawing  room  of  a  sleeping  car  fulfills  these  require- 
ments in  detail,  having  a  toilet  and  wash  room  directly  connected 
with  it.  A  compartment  in  a  sleeping  car  or  parlor  car  will  also 
answer  well,  but  is  less  desirable  because  of  less  adequate  toilet 
facilities. 

The  question  arises,  however,  as  to  what  shall  be  done  when  there 
is  no  drawing-room  or  compartment  in  the  train.     Theoretically  it 

n  Standard  Code,  sec.  10;  Interstate  Quarantine  Regulations,  sec.  10.    Bee  Appendix. 
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might  be  made  safe  to  cany  the  patient  in  the  body  of  a  sleeping  car, 
in  a  berth  with  the  curtains  hung,  where  the  proper  disposal  of  a  few 
clean  sheets  will  make  an  effective  cubicle;  but  practically   this 
method  can  not  be  carried  out  with  entire  safety  or  without  undue 
annoyance  and  alarm  to  other  passengers.     In  some  cases  where  the 
need  for  transporting  a  patient  has  been  very  great  and  other  f adl- 
ities  were  not  available,  a  baggage  car  in  which  a  cot  has  been  cur- 
tained or  screened  off  has  been  used.     It  may  be  made  to  answer  for 
short  distances  only.     An  empty  coach  could  be  used  in  the  same 
way,  but  the  cost  under  ordinary  tariffs  would  be  equivalent  to 
supplying  a  private  car,   and  would  usually  be  prohibitive.     In 
general,  and  for  all  journeys  of  considerable  length,  the  private 
rooms  of  sleeping  cars  and  parlor  cars  are  the  only  practical  means  of 
maintaining  during  travel  the  strict  isolation  which  is  demanded. 
They  are  generally  to  be  had  where  the  necessity  for  a  long  journey 
exists;  and  when  they  are  not  available  it  should  be  considered  in- 
advisable to  transport  a  case  of  any  of  the  acute  sputum-bome 
diseases. 

Attention  must  be  given  to  getting  the  patient  into  the  place 
assigned  to  him.  If  very  ill,  so  that  he  has  to  be  carried  on  a  stretcher, 
the  only  way  to  get  him  into  a  sleeping-car  drawing-room  or  com- 
partment is  by  passing  the  stretcher  through  the  window.  This  is 
not  a  matter  of  much  diflSculty;  but  the  windows  are  high  and  will 
require  either  an  elevated  platform  or  something  to  take  the  place 
of  it,  such  as  a  large,  flat  baggage  truck.  It  must  be  remembered 
also  that  the  room  has  windows  on  only  one  side  of  the  car  and  may 
be  approached  from  that  side  only.  When  the  patient  is  able  to 
sit  up  and  to  walk  the  few  steps  from  the  vestibule  to  his  room,  he 
may  be  brought  to  the  car  steps  in  a  wheel  chair  and  assisted  in  from 
there  by  the  regular  route  of  entry,  or  he  may  be  carried  in  the  arms 
of  an  attendant.  It  should  be  ascertained,  before  attempting  to 
board,  in  which  end  of  the  car  the  room  is  located,  and  the  car  should 
be  entered  from  that  end  so  that  traversing  the  car  length  may  be 
avoided,  ynth  its  possible  dangers  of  contact  or  mouth  spray  infec- 
tion. If  brought  in  while  other  passengers  are  entering,  such  con- 
tact should  be  avoided;  and  it  would  be  well  for  the  patient,  while 
boarding  or  being  put  aboard  the  car,  to  wear  one  of  the  many  forms 
of  gauze  masks  or  to  wear  a  handkerchief  over  his  face.  In  any 
case,  if  a  sick  patient  boards  a  car  in  the  presence  of  other  passen- 
gers, and  they  suspect  a  contagious  disease,  alarm  may  be  caused  un- 
necessarily. It  is  therefore  advisable  to  place  the  patient  aboard 
either  before  or  after  other  passengers  are  admitted  when  this  is  pos- 
sible. 

2.  Attendant — It  is  entirely  possible  to  carry  out  in  the  private 
room  of  a  railway  car  the  precautions  outlined  in  the  regulations 
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already  quoted.  It  is  of  course  somewhat  difficult  and  incon- 
Tenient,  necessitates  providing  in  advance  certain  utensils  and 
materials,  and  requires  above  all  the  service  of  a  personal  attendant 
to  go  with  and  care  for  the  patient.  The  person  who  performs  this 
service  should  have  had  experience  in  similar  procedures  under  less 
trsring  conditions.  An  experienced  and  conscientious  trained 
nurse,  or  an  intelligent  and  conscientious  person  working  imder  the 
direction  and  supervision  of  a  nurse  or  a  physician,  is  practically 
necessary  if  the  measures  are  to  be  effective.  While  attending  to  or 
in  close  contact  with  the  patient  it  is  excellent  practice  for  a  nurse 
to  wear  a  gauze  mask,  both  for  her.  own  immediate  protection  against 
infection  and  to  guard  against  the  danger  of  becoming  a  passive 
carrier  of  disease  germs. 

3.  Care  of  sputum  and  nasal  discharges, — The  sputum  and  nasal 
discharges  from  patients  with  sputum-borne  diseases  contain  the 
causative  organisms  in  large  numbers,  and  their  proper  disposal  is 
the  essential  feature  of  rendering  safe  the  transport  of  such  patients. 
If  they  are  not  properly  disposed  of — if  a  patient  is  allowed  to  cough 
and  sneeze  with  an  unprotected  face,  to  expectorate  carelessly,  to 
contaminate  his  surroundings  with  his  discharges — there  will  arise 
all  the  opportunities  for  infection  through  droplets  of  mouth  spray 
and  through  the  various  methods  of  direct  and  indirect  contact 
which  constitute  the  great  danger  from  these  diseases.  Carelessness 
not  only  results  in  gross  contamination  of  the  compartment  and  its 
contents  but  endangers  the  attendant  of  acquiring  the  disease  or 
becoming  a  passive  carrier.  Painstaking  and  exact  care  in  the  dis- 
posal of  sputtun  is  the  key  to  successful  control. 

All  sputum  and  nasal  discharges  and  discharges  from  the  eye  or 
ear  in  scarlet  fever  should  be  received  on  gauze  or  soft  paper.  These 
soiled  articles  should  touch  nothing  but  the  patient  and  the  nurse's 
hands,  and  should  be  immediately  dropped  into  a  vessel  containing 
a  disinfectant  solution  or  put  into  a  closed  vessel  or  a  strong  tight 
paper  bag  for  future  destruction  by  burning.  It  is  of  course  impossi- 
ble to  burn  waste  gauze  or  paper  in  the  compartment;  and  if  some 
form  of  disinfection  is  not  used  in  place  of  burning,  the  attendant 
must  be  prepared  to  remove  them  when  leaving  the  car  and  burn 
them  later.  Coughs  should  be  smothered  in  pieces  of  gauze,  to  be 
similarly  disposed  of.  The  continuous  wearing  of  a  light  gauze  mask 
has  been  proposed.  It  is,  however,  a  very  trying  thing  for  a  sick 
patient  to  wear  a  mask  all  the  time,  and  such  a  plan  will  be  found 
impracticable;  furthermore  a  light  mask  is  not  a  perfect  safeguard 
against  the  spraying  of  droplets  in  hard  coughing. 

Where  the  patient  is  very  ill,  and  is  therefore  unable  to  cooperate 
with  the  attendant  in  his  care,  or  where  there  is  copious  secretion 
from  the  nose,  mouth,  or  ear,  travel  is  inadvisable  even  under  the  best 
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conditions  and  will  rarely  be  attempted.  Under  such  circumstances 
it  is  difficult  to  prevent  direct  contamination  of  the  pillow  or  other 
parts  of  the  bedding  unless  a  rubber  sheet  is  placed  under  the  patient 
and  over  the  pillow,  or  a  thick  pad  of  absorbent  cotton  or  gauze  may 
answer  the  purpose  as  well.  If  there  is  need  for  such  protection  it 
should  be  provided  by  the  attendant  and  removed  with  the  patient 

Sheets  and  pillowcases  of  sleeping  cars  are  of  course  laundered  and 
sterihzed  by  boiling  after  each  time  they  are  used,  so  that  if  they 
become  contaminated  it  is  not  of  serious  moment;  but  as  a  part  of 
the  general  care  every  effort  should  be  made  to  prevent  their  being 
soiled  with  secretions,  and  if  any  gross  soiling  takes  place  they  should 
be  imjnediately  removed,  placed  in  a  laundry  bag  or  tied  into  a 
bundle,  and  fresh  ones  substituted.  Blankets,  mattresses,  and  pillows 
are  all  completely  incased  in  clean  linen  each  time  they  are  used;  and 
if  protected  with  reasonable  care  should  not  become  dangerous  as 
carriers  of  infection.  The  question  of  their  care,  with  that  of  the 
room,  after  the  patient  vacates  the  compartment,  will  be  considered 
later. 

4.  Disinfection  of  eating  and  drinking  utensils. — Any  dish,  table 
utensil,  or  drinking  vessel  that  has  been  used  by  a  patient  with  a 
sputum-borne  disease  should  be  thoroughly  disinfected  before  it  is 
used  by  another  person,  because  it  is  very  likely  to  be  contaminated 
by  the  secretions  of  the  mouth.  There  is  ample  evidence  that  such 
contamination  is  Qommon,  and  that  insanitary  methods  of  washing 
dishes  may  have  an  important  influence  on  the  spread  of  epidemics. 

Boiling  is  usually  the  surest  and  best  way  of  disinfecting  dishes, 
but  it  is  impractical  under  the  circmnstances  of  traveling.  The  best 
method  here  is  immersion  in  a  strong  disinfectant  solution  for  an 
hour  after  use.  For  the  purpose  of  carrying  out  the  procedure,  the 
nurse  or  attendant  must  be  supplied  with  a  vessel  of  sufficient  size 
and  with  material  for  making  up  the  solution. 

Dishes  and  utensils  should  not  be  first  washed,  but  should  be  placed 
at  once  in  the  disinfectant  solution.  A  5  per  cent  solution  of  carbolic 
acid  is  effective  and  reasonably  convenient.  It  is  expensive  unless 
the  crude  carbolic  can  be  obtained.  Other  solutions  of  equal 
disinfecting  value  which  may  be  used  are  chlorinated  lime,  3  per  cent; 
formalin,  10  per  cent;  or  compoimd  cresol  solution,  3  per  cent.  There 
are  many  commercial  preparations  made  from  coal-tar  cresols  which 
are  efficient  germicides  in  1  to  3  per  cent  solutions.  They  are  usually 
inoffensive  in  odor,  have  valuable  cleansing  properties,  do  not  corrode 
metals,  and  do  not  irritate  the  hands  of  one  using  them.  Corrosive 
sublimate,  which  would  be  the  most  convenient  disinfectant  to  use 
imder  the  circiunstances,  is  not  adapted  to  the  purpose,  since  it 
combines  with  albmniuous  matter  to  form  inert  compoimds  and 
thereby  loses  its  disinfectiug  power;  it  also  corrodes  metals  badly. 
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Food  remnants  and  gauze  or  paper  used  as  napkins  should  be 
collected  with  other  similar  articles  and  cared  for  as  outlined  in  the 
preceding  section.  It  is  now  possible  to  provide  practically  all 
necessary  dishes  and  drinking  utensils  of  paper.  If  this  is  done  it 
will  proTe  a  great  advantage,  for  it  avoids  the  necessity  of  immediate 
disinfection,  since  they  may  be  collected  and  destroyed  with  other 
waste  materials.  Another  plan  that  is  useful  and  results  in  avoiding 
a  considerable  amount  of  trouble  is  for  the  patient  to  have  his  own 
dishes  for  use  during  the  trip  and  to  which  any  food  brought  to  the 
patient  is  transferred.  If  service  is  had  from  the  dining  car,  arrange- 
ments may  be  made  to  keep  the  first  set  of  utensils  that  is  brought 
for  continuous  use  during  the  journey.  In  either  such  case  the  disin- 
fection may  be  dispensed  with  and  replaced  by  ordinary  washing 
by  the  attendant,  the  utensils  not  being  allowed  to  leave  the  compart- 
ment. 

5.  Attendant's  hands. — In  caring  for  the  patient  and  disposing 
of  the  secretions,  the  hands  of  the  attendant  will  unavoidably  become 
contaminated  with  the  bacteria  of  the  disease.  If  not  thoroughly 
cleansed  at  once  and  made  free  from  infectious  material,  they  will 
carry  bacteria  to  the  things  that  are  handled  and  to  the  attendant's 
mouth.  After  any  attention  to  the  patient  the  hands  should  be 
thoroughly  washed  in  soap  and  water,  then  dipped  into  a  disinfectant 
solution.  A  2  per  cent  carbolic-acid  solution,  its  equivalent  of  some 
of  the  cresol  preparations,  or  a  1  to  1,000  corrosive  sublimate  solution 
will  answer  the  purpose.  In  a  sleeping  car  drawing  room  or  com- 
partment there  will  be  a  private  bowl  for  ordinary  washing,  but  an 
extra  basin  must  be  carried  for  the  disinfectant  solution.  Stress 
should  be  laid  on  the  preliminary  washing. 

Summcinf  and  comment, — It  is  evident  that  the  effective  care  of 
cases  of  the  acute  sputum-borne  diseases  during  travel  on  railway 
trains  is  somewhat  difficult.  For  that  matter  their  effective  care  is 
difficult  any^^^here  and  requires  essentially  the  same  procedures  that 
have  been  outlined.  The  sick  room  at  home  or  in  a  hospital  must 
have  sick-room  facilities  and  equipment;  if  we  travel  with  the  patient 
we  must  take  the  equipment  with  him  and  arrange  for  the  proper  use 
of  it.  This  should  be  impressed  upon  those  desiring  to  arrange  for 
the  transport  of  infectious  diseases.  The  steps  of  the  procedures 
must  be  made  clear  beforehand,  and  the  articles  which  it  is  necessary 
to  bring  to  the  car  with  the  patient  must  also  be  made  known.  These 
are,  in  brief:  (1)  Pieces  of  gauze  or  absorbent  paper  for  collecting 
discharges  and  for  preventing  mouth  spray  in  coughing.  (2)  A 
strong  paper  bag  or  a  closed  vessel  to  receive  soiled  gauze  or  paper 
and  other  contaminated  wastes.  (3)  A  receptacle  for  disinfecting 
dishes  (unless  paper  dishes  are  used).  (4)  A  basin  for  disinfecting 
he  hands  of  the  attendant.     (5)  Rubber  sheeting  for  protecting 
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the  bedding.     (6)  Disinfectant  for  making  up  solutions  for  the  care 
of  dishes  and  hands  and  for  the  disinfection  of  secretions. 

It  may  be  contended  that  the  proposed  regulations  are  so  stringeot 
as  to  become  a  practical  prohibition  of  travel  by  those  who  are  sick 
with  contagious  diseases.  Certainly  they  do  not  make  travel  easy. 
They  are  not  intended  to  do  so.  They  are  intended  to  make  it  safe, 
which  it  must  be  if  it  is  to  be  done  at  all:  the  precautions  of  the 
sick  room  at  home  must  be  continued  in  the  car.  But  thev  make 
travel  possible  when  the  need  is  great;  and  the  procedures  required 
are  really  simple  enough  when  the  principle  underlying  them  is  cleariy 
comprehended.  They  are  all  directed  to  the  end  of  breaking  the 
links  of  contact  between  the  sick  and  the  well,  which  are  formed 
through  the  agency  of  mouth  and  nasal  discharges. 

It  may  also  be  questioned  whether  all  of  the  diseases  enumerated 
in  this  group  should  be  subjected  to  the  same  stringent  requirements 
in  traveling.  Some  of  them  are  mild  and  relatively  harmless. 
Chicken  pox,  German  measles,  and  mumps,  for  instance,  rarely  are 
dangerous  diseases,  and  in  some  of  the  States  are  not  even  subjected 
to  quarantine.  There  is,  however,  the  constant  possibility  that 
German  measles  may  be  confused  with  genuine  measles,  or  chicken 
pox  with  smallpox,  which  they  sometimes  closely  resemble.  Known 
cases  of  even  these  mild  infections  should  therefore  be  forbidden  to 
travel  on  trains  in  the  ordinary  way. 

The  question  of  influenza  is  always  a  difficult  one.  Its  clinical 
manifestations  range  all  the  way  from  the  slight  indispositions  of 
common  colds  to  the  most  serious  and  profound  intoxications.  In 
times  of  epidemic  the  disease  spreads  so  rapidly  that  there  can  be  no 
doubt  of  its  high  contagiousness,  and  many  of  the  States  have  placed 
it  in  the  strictly  quarantined  class.  There  will  no  doubt  be  many 
cases  going  about  in  many  places,  but  it  would  nevertheless  seem 
proper  to  hold  the  known  case  strictly  isolated  and  to  forbid  him  the 
use  of  space  in  common  with  healthy  people. 

The  common  colds,  the  mild  sore  throats,  and  the  nondisabling 
common  infections  of  the  respiratory  tract  are  also  sputum-borne, 
but  it  would  be  worse  than  useless  to  attempt  to  prohibit  to  those 
who  have  them  the  use  of  public  places  or  the  public  means  of  trans- 
portation. Our  only  practical  safeguards  against  them  lie  in  ever- 
lastingly repeating  the  admonition  to  cleanly  personal  habits,  espe- 
cially against  the  promiscuous  distribution  of  sputum  and  mouth 
spray  and  the  careless  mouthing  of  fingers  or  other  things  that  may 
be  soiled  with  infectious  discharges. 

2.  ACUTE   FECES  AND   URINE  BORNE  D]SEASES. 

The  chief  diseases  of  this  type  are  typhoid  and  paratyphoid  fever, 
the  various  kinds  of  dysentery,   and  cholera.     The  last  has  been 
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eliminated  from  consideration  here  by  including  it  among  the  dis- 
eases which  are  not  allowed  to  travel.  Cholera,  moreover,  is  prac- 
tically unknown  in  this  country.  The  other  diseases  are,  on  the 
contrary,  broadly  distributed  throughout  the  country  and  should 
be  accepted  for  transportation  under  proper  restrictions  when  the 
need  for  travel  exists. 

Sedgwick  has  epitomized  typhoid  prevention  in  the  dictum  that 
the  problem  is  ^'to  keep  the  excreta  of  A  out  of  the  mouth  of  B."  ^^ 
That  is  a  very  accurate  statement;  it  practically  covera  the  whole 
groimd  of  preventive  measures  against  typhoid,  paratyphoid,  and 
dysentery,  which  are  transmitted  by  excreta  and  contracted  by 
ingestion.  The  chief  paths  by  which  they  spread  from  one  person 
to  another,  and  without  doubt  the  paths  responsible  for  practically 
all  well-marked  epidemics,  are  contaminated  water,  milk,  and  food 
But  it  must  not  be  supposed  that  diseases  contracted  from  alimentary 
excreta  are  never  conveyed  by  contact.  Quite  the  reverae  is  true; 
transference  of  the  germs  by  soiled  fingers  is  by  no  means  a  rare 
occurrence.  The  hands  of  the  patient  himself  are  inevitably  con- 
taminated, and  the  hands  of  his  personal  attendant  are  kept  free 
from  infection  only  by  the  most  painstaking  care.  Extensive  inves- 
tigations '*  by  the  United  States  Public  Health  Service  of  typhoid 
fever  in  Washington  resulted  in  the  conclusion  that  about  one- 
third  of  all  the  cases  found  there  were  the  result  of  contact  infection. 

In  safeguarding  the  transportation  of  persons  afflicted  with  the 
fecal-borne  diseases,  the  same  measures  in  general  should  be  applied 
as  have  been  described  for  the  sputum-borne  diseases :  There  should 
be  isolation  from  other  passengera;  a  peraonal  attendant;  and  pro- 
vision for  the  disinfection  of  hands,  utensils,  and  dangerous  dis- 
charges. The  dangerous  dischai^es  are  in  this  case,  however,  the 
urine  and  feces,  which  contain  the  infectious  agents  by  which  the 
diseases  are  spread.  In  rare  instances  the  sputum  in  typhoid  fever 
may  also  be  infectious,  and  if  much  sputum  is  raised  it  should  be  cared 
for  and  destroyed  as  has  already  been  described ;  but  as  a  rule  there 
is  little  cough  and  no  sputum,  and  there  will  be  no  call  for  this 
procedure.  The  essential  point  is  the  thorough  disinfection  of  the 
alvine  discharges  and  their  disposal  in  such  a  way  that  they  can  not 
endanger  other  people  through  water,  food,  or  manual  contact. 

The  section  of  the  Standard  Railway  Sanitary  Code  dealing  with 
the  fecal-borne  diseases  reads  as  follows: 

Sec.  4.  Typhoid  and  dysentery. — Common  carriers  shall  not  accept  for  transportation 
on  any  railway  train,  car,  or  other  conveyance  any  person  known  by  them  to  be  afflicted 
with  typhoid  fever,  paratyphoid  fever,  or  dysentery,  unless  said  person  is  placed  in 
a  compartment  separate  from  other  passengers,  ifi  accompanied  by  a  properly  qualified 

*«  Quoted  from  McNutt,  A  Manual  for  Health  Offlcors,  N.  Y.,  1915,  p.  194. 
t»  Hygienic  Laboratory  Bulletin  No.  78,  U.  S.  Govt.  Printing  Office,  1909. 
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nurse  or  other  attendant,  and  unless  said  nurse  or  attendant  shall  agree  to  comply  and 
does  so  comply  with  the  following  regulations: 

(a)  Communication  with  the  compartment  in  which  the  patient  is  traveling  Bhal] 
be  limited  to  the  minimimi  consistent  with  tlie  proper  care  and  safety  of  the  patient 

(&)  All  dishes  and  utensils  used  by  the  patient  shall  be  placed  in  a  5  per  cent  sc^nticm 
of  carbolic  acid  or  other  fluid  of  equivalent  disinfecting  value  for  at  least  one  hour 
after  they  have  been  used  and  before  being  allowed  to  leave  the  compartment. 

(c)  All  urine  and  feces  of  the  patient  shall  be  received  into  a  5  per  cent  eolution  of 
carbolic  acid  or  other  fluid  of  equivalent  disinfecting  value,  placed  in  a  covered  vessel, 
thoroughly  mixed,  and  allowed  to  stand  for  at  least  two  hours  after  the  last  addition 
thereto  before  being  emptied. 

(d)  A  sheet  of  rubber  or  other  impervious  material  shall  be  carried  and  shall  be 
spread  between  the  sheet  and  the  mattress  of  any  bed  that  may  be  used  by  the  patient 
while  in  transit. 

(e)  Said  nurse  or  attendant  shall  use  all  necessary  precautions  to  prevent  access  of 
flies  to  the  patient  or  his  discharges,  and  after  performing  any  service  to  the  patioit 
shall  at  once  Cleanse  the  hands  by  washing  them  in  a  2  per  cent  solution  of  carbolic 
acid  or  other  flmd  of  equivalent  disinfecting  value. 

(/)  Provided^  That  if  a  person  with  typhoid  or  dysentery  is  presented  at  a  railway 
station  in  ignorance  of  these  regulations,  and  his  transportation  is  necessary  as  a  life- 
saving  or  safeguarding  measure,  an  emergency  may  be  declared  and  the  patient  may 
be  carried  a  reasonable  distance  in  a  baggage  car  if  accompanied  b}'  an  attendant 
responsible  for  his  care  and  removal;  Protnded  also.  That  regulations  (a),  (6),  (r),  (rf), 
and  (e)  of  this  section  shall  be  complied  with  in  so  far  as  the  circumstances  will  allow, 
and  that  all  bedding,  clothing,  rags,  or  cloths  used  by  the  patient  shall  be  removed 
with  him:  And  provided  further,  That  any  parts  of  the  car  which  have  become  contam- 
inated by  any  discharges  of  the  patient  shall  be  disinfected  as  soon  as  practicable, 
but  not  later  than  the  end  of  the  run,  by  washing  with  a  5  per  cent  solution  of  carbolic 
acid  or  other  fluid  of  equivalent  disinfecting  value. 

By  official  adoption  of  the  Standard  Railway  Sanitary  Code 
these  regulations  for  the  travel  of  typhoid,  paratyphoid,  and  dysentery 
now  apply  in  Alabama,  Florida,  Georgia,  Illinois,  Kentucky",  Kansas, 
Louisiana,  Maine,  Maryland,  Michigan,  Minnesota,  Mississippi,  New 
Hampshire,  North  Dakota,  South  Carolina,  Tennessee,  Virginia, 
West  Virginia,  Washington,  and  Wisconsin,  and  by  reason  of  the 
practical  identity  of  the  Interstate  Quarantine  Regulations  they  apply 
also  to  all  travel  from  one  State  into  another.  The  States  of  Okla- 
homa and  Montana  have  practically  the  same  regulations  as  to  typhoid 
and  paratyphoid,  but  they  do  not  include  dysentery. 

Remembering  that  the  diseases  referred  to  are  intestinal  diseases, 
that  they  are  transmitted  by  alvine  discharges,  and  that  there  is 
frequent  necessity  for  the  use  of  the  bedpan  or  urinal  in  their  care, 
the  reason  for  adding  subsection  (d)  will  be  apparent;  it  is  a  rea- 
sonable precaution  for  protection  of  the  bedding  from  possible  con- 
tamination and  is  common  practice  in  hospitals  or  private  houses. 
The  emergency  provision  of  subsection  (/)  is  to  meet  a  condition 
which  has  been  met  in  actual  practice,  in  removing  typhoid  patients 
from  branch  line  mining  camps  to  hospitals  for  care,  in  which  case  tbe 
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attempt  to  apply  the  letter  of  the  regulations  might  lead  to  very  great 
hardship  and  danger. 

Departure  and  arrival  permits,  as  provided  in  the  Interstate 
Quarantine  Regulations,  are  probably  wise  requirements  in  these 
diseases  as  in  those  that  are  sputum  borne;  they  are  practically  a 
part  of  good  communicable-disease  reporting.  As  a  matter  of  fact, 
many  States  forbid  the  removal  of  any  case  of  a  communicable  disease 
to  a  new  location,  even  within  the  same  health  jurisdiction,  unless  a 
permit  has  been  obtained.  The  demand  for  a  written  agreement  to 
comply  with  the  regulations  would  seem  to  be  an  unnecessary  refine- 
ment, which  might  tend  toward  the  evasion  of  details.  There  must 
be  evidence  of  compUance  in  fact.  That  will  give  the  required  pro<- 
tection,  which  the  written  agreement  will  not. 

It  would  seem  to  be  hardly  necessary  to  present  ai^uments  for  the 
inclusion  of  paratyphoid  and  dysentery  along  with  typhoid  fever  in 
any  travel  regulation  applying  to  the  latter.  fVom  the  standpoint  of 
transmission,  the  diseases  are  so  similar  as  to  make  them  a  natural 
group,  and  the  measures  of  control  are  essentially  the  same  for  each. 
In  carrying  out  the  measures  prescribed  for  making  the  transporta- 
tion of  typhoid  and  its  related  diseases  safe,  most  of  what  was  said  in 
connection  with  the  sputum-borne  diseases  applies  with  equal  force. 
There  is  the  same  necessity  for  isolation;  for  the  care  of  a  skilled 
attendant;  and  for  the  disinfection  of  bodily  wastes,  of  the  nurse's 
hands,  and  of  eating  and  drinking  utensils.  The  preceding  sections 
should  be  consulted  for  details.  Only  those  phases  of  the  subject  will 
be  considered  here  in  which  there  is  some  difference  to  be  noted. 

1.  Isolation. — The  need  for  isolation  of  typhoid-fever  cases  is  not  so 
great  as  for  those  that  are  sputum  borne.  There  b  no  danger  from 
mere  proximity,  since  the  danger  of  droplet  infection  is  practically 
nonexistent.  For  this  reason  a  cot  in  a  baggage  car  is  a  tolerable 
condition  for  a  journey  of  moderate  length.  There  is  really  no  valid 
hygienic  objection  to  the  patient  occupying  an  ordinary  sleeping-car 
berth  if  proper  care  and  attention  to  prevent  contact  infection  are 
provided.  The  danger  to  other  passengers  under  such  conditions 
would  be  negligible,  and  if  the  journey  may  begin  and  end  during  the 
same  night  it  might  be  permitted  with  safety.  But  under  the  condi- 
tions in  the  open  car  it  is  more  than  a  little  difficult  to  give  the  neces- 
sary care  to  the  alvine  discharges;  and  during  the  daytime,  when  other 
passengers  are  up  and  about,  the  use  of  the  bedpan  and  urinal  would 
be  intolerable.  So  isolation  in  a  separate  compartment  is  a  practical 
necessity,  apart  from  strictly  hygienic  demands.  Indeed,  it  should 
be  required  for  all  bedridden  patients,  whether  their  diseases  are 
communicable  or  not,  except  when  their  journeys  may  b^in  and  end 
within  the  same  night.  A  discussion  of  the  details  of  isolation  will 
be  found  imder  the  section  on  the  sputum-borne  diseases. 
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2.  Care  off  excreta. — ^T^e  care  of  urine  and  feces  is  the  eas^itiii 
feature  of  the  control  of  intestinal  infectious  diseases,  and  is  the  chief 
point  wherein  the  transportation  of  typhoid  and  dysentery  differs 
from  that  of  the  sputum-borne  group.     These  discharges  should  be 
received  into  vessels  (bedpan  or  urinal)  containing  a  small  amount 
of  disinfectant  solution.    They  should  then  be  emptied  into  another 
vessel,  more  disinfectant  added,  and  the  contents  thoroughly  mixed: 
or  an  excess  of  disinfectant  solution  may  be  added  to  the  receiving 
vessel  and  disinfection  finished  therein.     A  quantity  of  disinfectant 
at  least  equal  to  the  total  amount  of  excreta  should  be  added,  and  if 
there  are  any  solid  portions  they  should  be  disintegrated  and  entirely 
covered  over  with  the  solution.     The  vessel  should  be  covered  and 
the  contents  allowed  to  stand  until  disinfected.     After  two  hours  it 
may  be  safely  disposed  of  in  any  way  that  normal  feces  are  disposed  of. 
After  emptying,  bedpans  and  urinals  should  be  rinsed  with   the 
same  solution.     If  it  should  happen  that  excreta  are  collected  shortly 
before  arrival  at  destination  and  can  not  be  kept  the  required  two 
hours  after  adding  the  disinfectant  solution,  the  vessel  may  be  left 
in  the  compartment  toilet  room  for  later  disposal  by  the  car-cleaning 
crew. 

A  5  per  cent  solution  of  crude  carbolic  acid  may  be  used  for  disin- 
fecting urine  and  feces  in  the  manner  above  described.  Other 
solutions  of  equal, disinfecting  value  which  may  be  used  are:  Chlori- 
nated lime,  3  per  cent;  compound  cresol,  3  per  cent;  or  formalin,  10 
per  cent.  The  last  named  has  the  advantage  of  entirely  destroying 
any  foul  odor;  it  possesses,  however,  a  pungent  odor  of  its  own,  which 
may  be  somewhat  irritating  imless  the  vessel  is  closely  covered. 

If  there  is  coughing  with  expectoration,  the  sputum  should  be 
cared  for  as  described  under  the  sputum-borne  diseases;  or  it  may 
be  disinfected  with  the  secretions  from  the  bowel  and  bladder. 

3.  Attendants  hands. — It  has  been  thoroughly  established  that 
the  hands  of  those  who  nurse  or  otherwise  handle  typhoid-fever 
patients  regularly  become  contaminated  with  typhoid  baciUi. 
Scrupulous  care  is  therefore  necessary  if  the  attendant  is  to  safeguard 
himself  properly  against  infection  by  ingestion  of  bacilli  from  soiled 
fingers.  After  handling  the  patient,  and  especially  after  handling 
the  alvine  discharges,  the  hands  should  be  thoroughly  cleansed  with 
soap  and  water  and  then  dipped  in  a  disinfectant  solution.  This 
should  be  done  at  once,  before  other  things  may  have  become  con- 
taminated by  being  handled.  The  details  differ  in  no  way  from  those 
described  in  discussing  the  sputum-borne  diseases  and  need  not  be 
repeated  here;  but  the  particular  source  of  infectious  material 
should  be  always  borne  in  mind. 

4.  Care  of  bedding. — It  is  to  be  presumed  that  patients  suffering 
from  typhoid  fever  can  not  be  transported  for  any  considerable  dis- 
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tance  except  in  a  separate  compartment  of  an  ordinary  sleeping  car, 
in  which  case  all  necessary  bedding  and  linen  will  be  furnished  by  the 
carrier.  It  is  mmecessary  to  impress  upon  those  even  moderately 
w^ell  trained  in  the  care  of  such  cases  that  scrupulous  cleanliness  of 
the  bed  and  bedding  is  always  necessary.  The  frequent  necessity 
for  use  of  the  bedpan  and  urinal  makes  it  practically  impossible 
to  keep  the  sheets  entirely  free  from  infectious  contamination.  The 
use  of  a  rubber  sheet  for  the  protection  of  the  mattress  is  even  more 
necessary  in  acute  intestinal  diseases  than  in  that  of  other  diseases. 
Some  such  arrangement  is  a  part  of  the  ordinary  care  of  typhoid 
patients,  wherever  they  may  be;  and  it  is  properly  one  of  the  require- 
ments in  arranging  for  the  transportation  of  typhoid  patients  that  & 
rubber  sheet  must  be  provided  and  used  in  the  way  indicated,  as  part 
of  the  necessary  precautions  in  making  travel  safe. 

With  reasonable  care,  blankets  and  pillows  are  not  liable  to  gross 
contamination.  They  are,  in  regular  sleeping-car  practice,  incased 
in  clean  linen,  which  may  be  changed  as  often  as  is  necessary.  In 
making  up  the  berth  the  curtains  should  not  be  hung.  Any  neces- 
sary screening  may  be  improvised  from  sheets.  All  used  linen 
should  be  placed  in  a  bag  or  tied  into  a  bundle  by  the  attendant 
and  kept  to  the  end  of  the  journey;  it  is,  of  com*se,  immediately 
laundered  after  being  released.  It  is  advisable  also  that  blankets  be 
similarly  treated,  and  this  is  provided  for  in  the  regulations.^ 

Summary. — ^The  measures  described  for  the  safe  transportation  of 
commxmicable  diseases  of  the  acute  intestinal  type  are  only  the  essen- 
tials of  their  safe  care  and  proper  isolation  in  any  other  place.  The 
facilities  and  utensils  required  are  those  of  the  sick  room.  In  arranging 
for  the  transportation  of  cases  of  this  kind  it  should  be  made  clear 
to  the  attendant  just  what  it  is  necessary  to  provide.  The  articles 
are:  (1)  Disinfectants  for  making  up  solutions  for  the  care  of  hands, 
of  dishes,  and  of  the  patient's  bodily  wastes.  (2)  A  receptacle  for 
disinfecting  dishes,  unless  paper  dishes  are  used.  (3)  A  basin  for 
disinfecting  the  hands  of  the  attendant.  (4)  A  receptacle  for  urine 
and  feces  and  for  disinfecting  them.  (5)  Rubber  sheeting  for 
protecting  the  bedding. 

3.  PULMONARY  TUBERCULOSIS. 

From  the  standpoint  of  railway  travel,  the  only  important  form  of 
tuberculosis  is  that  which  affects  the  limgs,  not  only  because  this  is 
much  the  most  frequent  form  of  the  disease,  accounting  for  some  95 
per  cent  of  all  the  cases  after  childhood,  but  also  because  it  is  the 
only  form  from  which  there  is  likelihood  of  spreading  tuberculosis 
infection.     The  sputum  of  patients  with  phthisis  is  the  chief  source 

»  Sec.  10  of  the  Standard  Code  and  of  the  Interstate  Qaarantine  Regulations.    See  Appendix. 
12634—22 5 
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of  tubercle  bacilli;  and  is  practically  the  only  medium  through  which 
the  disease  is  spread  from  one  person  to  another.  In  considering 
the  danger  to  the  public  health  that  may  arise  through  the  trans- 
portation of  tuberculous  persons,  our  inquiry  may  therefore  be 
limited  to  pulmonary  tuberculosis  and  to  the  sputum  as  the  source 
of  infection. 

Extent  of  tuberculous  travel. — We  have  no  way  of  determining 
accurately  the  nimiber  of  tuberculous  persons  among  railway  trareiers. 
No  census  has  ever  been  taken  and  no  dependable  one  can  be  taken. 
Only  the  very  ill  can  be  identified  by  casual  inspection  even  by- 
expert  observers,  and  the  majority  of  patients  will  remain  undetected 
unless  they  declare  themselves.  But  we  know  that  sufferers  from 
pulmonary  tuberculosis  are  great  travelers.  The  routed  curative 
qualities  of  the  climate  of  various  regions  lures  them  abroad  in  hope 
of  regaining  their  health  through  climatic  influences.  One  place 
.  failing,  they  go  to  another,  and  from  that  to  another  still;  for  there 
will  always  be  some  one  to  tell  of  the  wonders  that  lie  beyond,  and 
the  ill  are  credulous. 

Our  arid  Southwest,  southern  California,  the  mountains  of  Colorado, 
and  parts  of  the  Carolinas  bear  the  reputation  of  therapeutic  ¥A 
Dorados,  and  there  has  been  a  vast  amount  of  travel  to  these  regions 
by  the  tuberculous  in  search  of  health.  From  an  extended  inspection 
of  trains  in  the  Southwest,  Sweet '^  concludes  that  the  vast  majority/ 
of  cars  passing  through  western  Texas  and  New  Mexico  carry  con- 
sumptives at  some  stage  of  their  journey.  He  found  that  the  greater ' 
number,  about  50  per  cent,  ride  in  day  coaches,  while  30  per  cent 
occupy  tourist  sleepers  and  20  per  cent  are  in  standard  Pullmans. 
Contrary  to  what  might  be  expected,  he  found  the  local  traffic  heavier 
than  the  transcontinental  trains  in  the  number  of  cases  carried, 
though  the  latter  carried  the  larger  number  of  invalids.  Consiunp- 
tives,  like  all  other  people  more  or  less  chronically  ill,  are  as  a  rule 
dissatisfied  with  their  surroundings,  and  many  of  them  even  after 
arrival  in  a  favorable  climate  wander  from  place  to  place  in  search 
of  better  conditions.  This,  according  to  Sweet,  together  with  the 
fact  that  much  of  the  population  of  the  Southwest  is  made  up  of  the 
invalid  class,  accounts  for  the  heavy  local  traffic. 

In  earlier  days  the  resort  regions  advertised  their  climatic  virtues 
extensively,  until  an  exaggerated  popular  belief  in  their  curative 
qualities  was  produced;  and  they  welcomed  the  tuberculous  immi- 
grant. Both  the  advertising  and  the  welcome  have  now  largely  dis- 
appeared, but  without  havinghadanyvery  great  restraining  influence 
on  the  amount  of  tuberculous  travel.  Sweet  believes  that  while  the 
transportation  of   far   advanced    cases  is  growing   somewhat  less, 

V  Sweet.  Interstate  Migrstloa  of  Tuberculous  Persons,  Public  Health  Reports,  Apr.  9,  16,  aad  23,  1915; 
Reprint  No.  260. 
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travel  in  the  earlier  stages  is  increasing  rather  than  otherwise.  And 
lie  finds  no  reason  to  doubt  the  estimate  of  the  National  Tuberculosis 
Association  that  annually  10,000  consumptives  who  are  hopelessly 
diseased  go  into  the  West  to  die. 

In  addition  to  train  inspection,  much  information  concerning  the 
^amount  of  tuberculous  travel  can  be  gained  from  a  study  of  the 
*death  rates  of  communities;  estimates  of  the  tuberculous  population 
^f  certain  favored  regions,  and  such  hospital  and  other  records  as 
are  available.    A  few  years  ago  the  United  States  Public  Health 
Service  made  an  extensive  study  of  the  interstate  migration  of  tuber- 
culous persons  on  such  a  basis.    One  of  the  invest^ations  was  re- 
sported  by  Sweet  in  the  article  above  referred  to,  covering  the  States 
'v-of  Texas  and  New  Mexico.    Others  were  made  by  Foster,'®  in  North 
.  and  South  Carolina;  Carrington,'"  in  California;  and  Lanza,'®  in 
'  Arizona  and  Colorado. 

/     The  report  by  Sweet  is  especially  thorough.    He  found  the  annual 

death  rate  from  tuberculosis  to  be  much  higher  in  the  r^ort  regions 

than  in  other  parts  of  the  country.    For  the  10-year  period  ending 

;with  1012  it  averaged  1,404.6  per  100,000  of  population  in  Albu- 

.querque,  788.7  in  El  Paso,  and  449.2  in  San  Antonio,  against  149.5 

^n  the  whole  registration  area  of  the  United  States.    In  tracing  out 

the  origin  of  the  fatal  cases,  it  was  found  that  91  per  cent  of  those  at 

Albuquerque,  63.4  per  cent  of  those  at  El  Paso,  and  52.2  per  cent 

;of  those  at  San  Antonio  were  among  interstate  nugrants;  and  a  large 

proportion  of  those  coming  from  other  States  had  been  in  residence 

:  so  short  a  time  when  they  died  as  to  leave  no  doubt  that  they  had 

«come  in  after  the  disease  was  well  advanced. 
\  '  Of  the  fatal  cases  in  Albuquerque  during  10  years,  15.6  per  cent 
^  died  within  30  days  after  arrival,  46.1  per  cent  within  6  months,  and 
67.8  per  cent  within  1  year.  For  El  Paso  the  figm*es  were  11.5  per 
<^ent  within  30  days,  30.5  per  cent  within  6  months,  and  38.8  per 
cent  within  a  year;  but  if  the  cases  among  the  Mexican  population 
of  El  Paso  are  eliminated,  the  figures  are  practically  the  same  as  for 
Albuquerque,  18  per  cent  dying  within  30  days  and  46.7  per  cent 
within  6  months  after  arrival.  In  San  Antonio  32.7  per  cent  of  the 
fatal  cases  had  been  in  residence  less  than  6  months. 

These  figures  indicate  that  the  railroads  are  forced  to  oarry  many 
cases  of  advanced  tuberculosis  to  the  resort  regions;  but  they  by  no 
means  tell  the  whole  story,  because  they  do  not  include  the  many 
hopeless  cases  which  return  to  their  homes.  The  number  actually 
<  remaining  in  the  resorts  when  their  condition  is  hopeless  is  relatively 
small.    When  hope  is  gone,  they  go  back  to  their  relatives  and  friends. 

«  Foster,  Public  Health  Reports,  March  12, 1915;  Reprint  No.  285. 
»  Canington.  Ibid.,  March  19,  1916;  Reprint  No.  266. 
•    »  Lanza,  ibid.,  June  18, 1915;  Reprint  No.  283. 
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The  sanatoria  almost  invariably  return  to  their  homes  the  far  ad- 
vanced cases,  in  order  to  avoid  the  depressing  influences  of  deatlis  in 
their  midst,  and  this  is  also  a  general  custom  among  practicing  phy- 
sicians. Furthermore,  the  various  relief  societies  and  State  agencisK 
find  it  cheaper,  and  also  more  satisfactory  to  the  patient,  to  make 
similar  disposition  of  the  indigent  cases,  since  they  invariably  re- 
quire much  care  in  the  later  stages  of  the  disease.  All  this  serves  to 
increase  the  number  of  far-advanced  cases  transported,  and  inci- 
dentally to  decrease  the  local  tuberculosis  death  rate. 

From  the  data  obtained  in  his  survey,  Sweet  concludes  that  not 
less  than  10  per  cent  of  the  residents  of  the  arid  regions  of  the  South- 
west are  tubercidous,  or  have  some  member  of  the  family  who  is  sf> 
afflicted.  In  some  small  towns  in  western  Texas  the  proportion  i& 
said  to  be  as  high  as  50  per  cent,  and  in  most  of  the  towns  of  New 
Mexico  20  per  cent  or  more.  Most  of  these  cases  have  come  from 
other  localities,  for  he  considers  it  to  be  a  fact  that  phthisis  develops 
relatively  infrequently  among  the  resident  population. 
.  An  intensive  stud^  in  a  Texas  community  of  16,000  recently  made 
by  Breed  '^  revealed  193  cases  of  tuberculosis,  172  of  which  had 
come  from  other  places  because  of  their  disease,  and  100  of  whidi 
had  been  in  residence  less  than  a  year.  A  third  of  all  the  cases  bad 
been  "wandering  about"  for  their  health. 

Investigations  in  the  Carolinas,  Califomia,  and  Colorado  and 
Arizona  gave  results  similar  in  kind  to  those  reported  for  Texas  and 
New  Mexico  by  Sweet,  though  differing  considerably  in  degree.  For 
all  regions  the  figures,  while  affording  no  basis  for  an  accurate  deter- 
mination of  the  amount  of  tuberculous  travel,  indicate  that  it  must 
be  very  large  to  all  resort  regions.  That  there  must  be  much  of  it 
also  in  other  parts  of  the  country  is  apparent  when  we  remember  the 
great  prevalence  of  pulmonary  tuberculosis,  its  slow  and  chronic 
course,  and  that  a  large  proportion  of  its  victims  go  about  their 
ordinary  affairs  for  months  or  even  years  after  they  have  become 
diseased.  Of  these  last,  there  are  many  thousands  who  daily  mingle 
with  the  public  everywhere. 

It  will  be  clear  from  the  above  that  a  large  number  of  consumptives 
are  carried  on  the  railways.  In  what  way  and  to  what  degree  are 
they  a  danger  to  the  traveling  public  ?  And  does  the  danger  cease 
when  the  consumptive  disembarks,  or  is  it  possible  that  the  car  he 
has  occupied  may  become  a  source  of  danger  to  future  occupants! 
Even  with  all  the  available  facts  in  hand,  no  direct  and  positive 
answer  to  these  questions  is  possible,  because  our  knowledge  of  tuber- 
culosis is  not  yet  complete.  But  many  facts  have  been  brought  out 
in  recent  years  which  tend  to  clear  the  situation  and  enable  us  to 

u  Breed,  A  Study  of  the  Indigent  Migratory  Coosumptive  Problem,  Am.  Bev.  of  Toberc.,  I92l»  It,  Mi. 


COMMUNICABLE  DISEASES  AND  TRAVEL.  31 

approximate  the  truth.  That  the  danger  is  less  than  writers  of  even 
a  decade  ago  commonly  asserted,  I  believe  is  true;  that  it  is  something 
can  not  be  denied.  A  brief  review  of  our  present  conceptions  of  the 
epidemiology  of  tuberculosis  is  necessary  for  a  proper  consideration 
of  the  questions. 

Modes  of  tuberculous  infection. — In  order  that  we  may  know  the 
dangers  of  tuberculous  infection  and  be  able  to  apply  the  measures 
necessary  to  prevent  it,  the  way  in  which  tubercle  bacilli  enter  the 
body  must  be  definitely  known.  The  question  of  methods  of  infec- 
tion is  therefore  of  paramount  interest. 

The  three  obvious  portals  for  the  entrance  of  tubercle  bacilli  are 
the  respiratory  tract,  the  digestive  tract,  and  the  skin  or  mucous  mem- 
branes; by  inhalation,  by  ingestion,  and  by  inoculation,  respectively. 
Each  of  these  modes  of  infection  is  possible,  and  has  been  proved  to 
be  so  both  experimentally  and  clinically.  From  the  fact  that  the 
disease  is  usually  located  in  the  limgs  inhalation  has  been  considered 
by  many  authors  to  be  the  most  important  of  the  three,  but  the  indi- 
cations of  modem  investigation  are  that  ingestion  will  be  found  to 
be  of  very  much  greater  importance.  Infection  by  inoculation  is 
rare. 

It  is  conceivable  that  infection  by  inhalation  may  be  brought  about 
by  inhaling  dust  from  dried  and  pulverized  sputum,  or  by  inhaling 
droplets  of  mouth  spray  in  the  immediate  neighborhood  of  coughing 
consumptives.  Both  ways  are  believed  to  be  possible,  but  their 
relative  or  absolute  importance  in  bringing  about  infection  imder 
natural  conditions  is  not  certain.  Sputxmi,  by  reason  of  its  content 
of  mucus,  is  not  readily  pulverized.  The  making  of  dust  from 
moist  sputum  is  a  prolonged  process  even  under  the  most  favorable 
conditions,  requiring  an  interval  and  an  environment  which  are  more 
than  likely  to  destroy  or  to  render  innocuous  any  baciQi  which  it 
contains.  Tubercle  bacilli,  especially  if  exposed  to  light — and  light 
is  almost  necessary  for  thorough  drying — do  not  well  survive  the 
pulverizing  process.  Direct  simlight  kills  them  quickly,  and  even 
diffuse  light  kills  them  in  a  few  hours  or  days.  '  'It  is  exceedingly 
rare,' '  says  Fishberg,'' '  'to  find  a  house  where  proper  precautions  are 
taken  as  to  expectoration  in  which  the  collected  dust  shows  virulent 
tubercle  bacilli.  Even  in  houses  inhabited  or  frequented  by  con- 
sumptives— sanitariums,  dispensaries,  railroad  stations,  cars,  etc. — 
no  dust  containing  virulent  tubercle  bacilli  has  been  found  in  most 
cases  investigated.  *  *  *  Dust  collected  in  the  streets  hardly 
ever  shows  the  presence  of  living  tubercle  bacilli.' ' 

It  is  doubtful,  furthermore,  if  dust  from  dried  sputum  is  often 
raised  to  such  a  height  in  houses  as  to  reach  the  ordinary  breathing 

"  Fishberg,  Pulmonary  Tub«rculo8is,  1919,  p.  42. 
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zone  of  adult  inhabitants.  During  vigorous  sweeping  it  may  be, 
but  otherwise  it  is  not  likely.  Under  natural  conditions  the  dosage 
of  tubercle  bacilli  which  might  be  acquired  from  such  a  source  would 
ordinarily  be  small,  and  it  has  been  shown  that  small  numbers  of 
bacilli  can  be  readily  disposed  of  by  the  human  oiganism.  The 
experimental  evidence  on  which  the  dust-infection  theory  rests  has, 
on  the  contrary,  usually  dealt  with  very  heavy  artificial  dosage; 
or  when  it  has  been  otherwise  the  results  have  been  mostly  negative. 
When  all  the  facts  are  considered,  the  dust-infection  theory,  in  its 
attempt  to  account  for  most,  or  even  many,  tuberculous  infections 
under  natural  conditions,  rests  on  an  insecure  foundation.  It  must 
be  kept  in  mind,  however,  that  certain  kinds  of  dust,  particularly 
the  sharp  particles  derived  from  stone  and  metal,  injure  the  lungs 
in  such  manner  as  to  predispose  to  the  development  of  pulmonaiy 
infections.  Excessive  dustiness  is  therefore  to  be  avoided,  regard- 
less of  whether  the  dust  may  be  contaminated  with  tuberculous 
sputum. 

Careful  research  has  proved  that  the  air  exhaled  by  consiunptives 
during  quiet  breathing  is  free  from  tubercle  bacilli,  but  the  fine 
moist  droplets  of  saliva  and  mucus  emitted  from  the  mouth  while 
talking,  coughing,  or  sneezing  do  often  contain  bacilli.  Flu^ge  and 
his  followers  believe  that  the  inhalation  of  these  droplets  accounts 
for  the  majority  of  tuberculous  infections;  other  observers,  and 
especially  those  whose  work  is  more  recent,  do  not.  Most  investiga- 
tors have  found  that  when  a  person  is  at  a  distance  of  3  or  4  feet 
from  the  coughing  patient  droplets  do  not  reach  far  enough  to  become 
a  possible  infective  agent,  excepting  perhaps  when  carried  by  strong 
air  currents.  The  bacilli  thus  eliminated  soon  sink  to  the  floor, 
and  thereafter  become  innocuous.  Another  important  factor  is 
that  the  dose  of  bacilli  which  may  be  thus  inhaled  is  very  small, 
probably  not  often  exceeding  the  limit  of  tolerance.  There  are  also 
many  natural  barriers  against  bacilli,  either  moist  or  dry,  being 
carried  into  the  lungs  by  inhalation.  The  nasal  passages,  mouth, 
and  throat  act  as  efficient  filters,  detaining  inhaled  droplets  or  dust 
on  their  moist  surfaces.  The  mucous  and  lymph  covered  walls  of 
the  trachea  and  bronchi  also  retain  impinging  particles;  and  ^e 
ciliated  epithelium  of  the  bronchial  tree  maintain  a  constant  outward 
flow  of  the  suif  ace  mucus  with  all  particles  that  have  been  caught. 
So  bacilli  can  not  enter  the  lungs  with  ease.  From  animal  experi- 
ments, Bacmeister  ^^  foimd  that  they  only  rarely  do  so,  and  that  the 
inhalation  theory  of  i^f  ection  in  tuberculosis  is  very  poorly  supported. 
It  must  be  borne  in  mind,  however,  that  very  fine  particles  of  one 
kind  and  another  may  and  do  enter  the  lungs  with  the  inspired  air, 

»  Bacmeister,  quoted  by  Fiahberg,  L  c,  p.  40. 
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as  is  evident  from  the  common  finding  of  carbon  pigment  in  the  lungs 
of  city  dwellers^  and  it  is  possible  that  tubercle  bacilli  may  be  thus 
sometimes  brought  there.  But  whether  they  are  likely  to  cause 
local  infection  is  a  disputed  question,  with  the  weight  of  evidence 
apparently  against  it  at  the  present  time. 

It  seems  much  more  probable,  from  the  evidence  we  now  have, 
that  infection  of  the  lungs  with  tubercle  bacilli  is  usually  by  way  of 
the  blood  stream  and  lymphatics,  and  that  the  common  portal  of 
entrance  into  the  body  is  by  way  of  the  mouth  and  alimentary  canal. 
The  vast  opportimity  for  hand-to-mouth  infection  from  raw  sputum, 
which  is  so  carelessly  and  promiscuously  spread  about  by  coughing 
consumptives,  will  be  readily  realized.  This  is  looked  upon  by 
Krause  ^  as  probably  the  most  important  mode  of  obtaining  tubercle 
bacilli.  The  fact  that  so  many  children  become  infected  soon  after 
they  begin  to  play  about  on  the  floors  or  in  the  streets  is  a  significant 
fact  in  support  of  this  view.  There  is  also  opportunity  for  ingesting 
tubercle  bacilli  with  contaminated  food  and  drink,  and  especially 
from  eating  and  drinking  utensils  which  have  been  used  by  the 
tuberculous  and  have  been  inefficiently  cleansed.  Cmnmings  '* 
considers  the  last  the  major  mode  of  infection.  He  has  done  much 
experimental  work  with  dishes  and  dish  washing,  the  results  of  which 
lend  some  measure  of  support  to  his  contention. 

The  evidence  that  ingestion,  as  opposed  to  inhalation,  is  the 
chief  mode  of  tuberculous  infection  under  the  normal  conditions  of 
living  becomes  each  year  more  convincing  and  more  generally 
accepted.  Even  from  dust  and  moist  droplets,  infection  may  be 
brought  about  by  way  of  the  digestive  tract;  for  what  lodges  in  the 
mouth  is  soon  swallowed  with  the  sahva,  and  what  lodges  in  the 
trachea  and  larger  bronchi  is  swept  back  into  the  throat  to  be  swal- 
lowed later;  or  the  bacilli  may  find  entrance  to  the  tissues  directly 
from  the  throat  through  the  tonsilar  crypts  and  mucosa. 

But  whatever  may  be  the  route  by  which  tubercle  bacilli  enter 
the  body,  there  is  no  dispute  of  the  fact  that  the  sputum  of  tuber- 
culous people  is  by  all  odds  their  most  important  and  frequent 
source.  Efi*ective  preventive  measures  will  therefore  require  the 
proper  disposal  of  sputum;  and  this  should  be  done  on  the  assumption 
that  any  or  all  of  the  methods  of  infection  proposed  may  suffice 
under  certain  conditions.  While  it  now  appears  that  the  greatest 
danger  comes  from  contact  with  raw  sputum,  by  manual  transfer  to 
the  mouth,  other  things  should  not  be  neglected.  Sputum  must 
not  be  sprayed  as  droplets  into  the  faces  of  people,  deposited  on  the 
floor  where  it  may  become  converted  into  dust  or  picked  up  on 
children's  fingers,  allowed  to  contaminate  eating  utensils  and  food, 

M  Krauae,  Essays  od  Tuberculosis,  Joornal  of  the  Outdoor  Life,  1919,  XVI,  106. 
»  CummiAgs,  Jour.  Am.  Med.  Assoc.,  1020,  74, 1072. 
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nor  spread  about  in  any  place  where  it  may  become  a  source  of  infec- 
tion through  the  various  forms  of  contact;  for  so  long  as  it  is  indis- 
criminately spread  about,  the  multitudinous  opportimities  for  infec- 
tion will  remain  and  the  multitude  of  infections  will  take  place. 

Extent  of  tuberculous  infection, — The  excessive  prevalence  of 
tuberculous  disease  is  a  fact  of  common  knowledge;  the  vastly 
greater  prevalence  of  infection  with  tubercle  bacilli,  without  the 
development  of  disease,  is  not  so  commonly  known.  Investigation 
has  shown  that  from  80  to  90  per  cent  of  adult  human  beings  who 
come  to  autopsy  have  visible  evidence  of  tuberculous  infection 
somewhere  in  their  bodies,  whatever  the  cause  from  which  they  died, 
and  even  a  larger  proportion  of  the  living  give  the  specific  skin 
reaction  which  indicates  such  infection,  though  relatively  few  of 
either  class  show  any  evidence  of  the  disease  in  active  form.  Only 
in  the  small  minority  of  those  who  are  infected  does  the  presence  of 
tubercle  bacilli  in  the  tissues  bring  about  the  changes  or  cause  the 
symptoms  that  we  know  as  the  disease  tuberculosis.  The  great 
majority  go  through  life  infected,  but  so  far  as  they  know  or  as  can 
be  ascertained  they  remain  entirely  healthy  and  well. 

During  the  first  two  years  of  life  the  vast  majority  of  children  are 
free  from  tuberculous  infection.  But  as  they  grow  older  and  begin 
to  run  about  and  increase  their  opportunities  for  contact,  the 
proportion  found  to  be  infected  increases  rapidly,  so  that  at  the  age 
of  6  about  50  per  cent,  and  at  puberty  about  75  per  cent,  are  found 
to  be  infected.  From  that  time  on  the  proportion  slowly  increases,, 
until  by  the  third  decade  infection  is  practically  universal.  '•  On 
the  basis  of  such  figures,  and  they  are  fully  substantiated  by  numer- 
ous investigations,  it  must  be  concluded  that  the  tubercle  bacillus  is. 
very  widely  distributed  and  that  ho  one  can  wholly  escape  it. 

Genesis  of  tuberculous  disease, — It  is  clear  that  the  presence  of 
tubercle  bacilli  in  the  body  does  not  necessarily  call  forth  any  active 
tuberculosis.  In  spite  of  our  nearly  universal  infection,  the  most 
highly  tuberculized  community,  except  in  certain  regions  frequented 
as  health  resorts,  does  not  show  more  than  2  or  3  per  cent  of 
active  cases  at  any  one  time,  and  but  little  more  than  10  per  cent 
will  ever  become  manifestly  ill  of  tuberculous  disease.  Just  why 
the  few  succumb  while  the  majority  escape  we  do  not  fuUy  know. 
But  to  all  infections  we  have  some  degree  of  resistance  which  must 
be  overcome  before  they  produce  disease,  and  in  the  case  of  tuber- 
culosis most  people  have  acquired,  or  in  some  way  they  possess,, 
enough  resistance  to  protect  them. 

That  infection  with  tubercle  bacilli  is  the  prerequisite  of  tubercu- 
losis is  beyond  a  shadow  of  doubt,  but  something  more  than  infection 

M  Figures  Irom  Krauae,  Essays  on  Tuborculosb,  Journal  of  the  Outdoor  life,  1918,  XV,  163. 
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alone  is  needed  to  bring  about  active  tuberculous  disease;  resistance 
must  be  overcome  by  the  invading  parasite.  Among  a  possible 
multitude  of  conditions  that  may  determine  the  overcoming  of 
resistance,  and  infection  becoming  disease,  two  things  stand  out 
prominently — ^large  dosage  of  tubercle  bacilli  and  repetition  of  the 
infection.  It  has  been  clearly  shown  that  a  few  bacilli  may  be 
successfully  taken  care  of;  but  massive  infection,  and  small  doses 
repeated  frequently  enough  to  amoimt  to  that,  can  not.  Of  first 
importance,  then,  in  the  campaign  agaiost  tuberculosis,  is  the 
protection  of  healthy  subjects  against  massive  or  frequent  infection. 

It  is  now  fidly  recognized  that  the  younger  the  individual  the 
more  likely  is  he  to  develop  acute  disease  from  any  given  tuberculous 
infection.  Very  young  children  have  very  littje  resistance,  and 
succumb  most  readily  when  they  become  infected.  One  exposure, 
or  a  small  dose  of  tubercle  bacilli,  may  be  very  dangerous  to  a  small 
•child,  whereas  the  same  exposure  or  dosage  may  be  harmless  to  an 
Adult.  The  adult  has,  in  the  vast  majority  of  instances,  already 
been  infected,  probably  not  once  but  many  times,  and  he  bears  the 
evidence  of  it  in  his  body.  It  is  more  than  probable  that  in  the  very 
process  of  overcoming  these  past  infections  he  has  developed  the 
immunity  that  now  in  a  laige  degree  protects  him.  There  is  no  doubt 
whatever  that  some  change  takes  place  in  the  body  as  the  result  of 
infection  with  tubercle  bacilli  which  renders  its  reaction  to  further 
infection  different  from  the  reaction  observed  in  the  infection  of 
virgin  soil,  something  which  renders  the  individual  more  resistant. 
The  young  child  is  virgin  soil.  As  time  goes  on  its  tissues  wiU  inevi- 
tably become  the  seeding  ground  for  tubercle  bacilli.  The  longer  the 
sowing  is  delayed  the  better  is  the  chance  of  its  failing  to  produce 
disease  at  once,  and  the  smaller  the  early  dosage  of  infection  the 
greater  is  the  probability  of  the  child's  developing  the  immunity  that 
will  protect  his  later  life. 

Many  excellent  observers  now  believe  that  tuberculosis  makes 
only  a  single  invasion  in  the  pathologic  sense.  This  original  tubercu- 
lous infection  may  lead  to  acute  and  generalized  disease,  as  it  often 
does  in  the  very  young;  but  in  the  majority  of  instances  the  growth 
of  the  bacilli  is  limited  by  the  development  of  immunizing  substances 
in  the  tissues  so  that  they  cause  only  a  local  lesion,  which  then  lies 
dormant  and  protects  against  reinfection  from  without.  Whether 
iUness  will  ever  develop  from  the  original  tuberculous  lesion  depends 
on  the  mass  of  the  original  infection  and  on  the  various  factors  of 
hygiene  and  intercurrent  disease  that  tend  to  break  down  the  resist- 
ance of  the  tissues;  for  all  immunity  is  relative,  not  absolute. 

In  such  a  conception  the  chronic  tuberculosis  we  see  in  the  period 
after  childhood  is  only  a  lighting  up  and  extending  of  an  old  and 
dormant  process;  it  is  the  growth  of  an  old  infection  rather  than  the 
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acquiring  of  a  new  one.  There  is  much  to  support  this  view.  The 
statistics  of  hospitals  and  sanatoria  for  the  tuberculous  show  that 
the  prevalence  of  phthisis  among  the  attendants  is  no  greater  than 
in  other  divisions  of  the  civil  population;  and  these  statistics  hold 
good^  according  to  Fishbeig,'^  through  a  period  long  preceding  the 
modem  practice  in  such  institutions  of  that  painstaking  care  of  the 
sputum  which  tends  to  limit  the  possibility  or  the  massiveness  of 
infection.  It  has  also  been  observed  that  the  mild  case  entering  such 
an  institution  is  in  no  danger  of  superinfection  from  the  more  active 
cases  with  which  he  comes  in  contact.  The  course  of  his  disease  is 
in  no  way  affected  by  such  contact.  In  young  children  the  disease 
is  usually  acute,  but  when  adults  of  primitive  peoples  among  whom 
tuberculosis  has  not  before  existed  are  first  infected  from  foreign 
sources,  they  react  as  children  do  and  die  of  acute  disease;  they  have 
not  the  acquired  immunity  which  is  developed  as  the  result  of  early 
and  minute  doses  of  tubercle  bacilli. 

Dangers  of  tuberculous  travel, — The  time  relation  between  tuber- 
culous infection  and  tuberculous  disease  is  so  indefinite  that  in 
epidemiologic  studies  we  can  only  generalize,  weighing  the  possible 
chances  of  recent  infection  against  those  that  are  more  remote.  It 
is  rarely  possible  to  know  the  origin  of  any  case  exactly.  This  makes 
it  difficult  to  determine  the  effect  on  the  public  health  of  the  travel 
of  phthisical  patients.  There  is  little  direct  evidence  in  hand,  and 
not  a  great  deal  that  is  obtainable.  Interpretation  of  the  danger 
must  therefore  be  based  largely  on  our  general  knowledge  of  the 
modes  of  tuberculous  infection  and  the  genesis  of  tuberculous  disease, 
which  has  been  given  in  outline  above. 

There  are  two  possible  sources  of  tuberculous  infection  in  railway 
cars — the  patient  himself  and  the  car  or  its  furnishings  after  the 
patient  has  left  it.  From  the  patient  himself  the  possibility  lies  in 
droplets  of  mouth  spray  and  in  the  various  forms  of  direct  and  in- 
direct contact  with  his  sputum;  from  the  car  the  possibility  lies  in 
dried  sputum  deposits  or  dust. 

It  has  already  been  stated,  on  the  authority  of  Fishberg,  that  it  is 
rare  to  find  virulent  tubercle  bacilli  in  houses  frequented  by  the 
tuberculous  if  proper  precautions  are  taken  as  to  expectoration,  and 
that  none  had  been  found  in  public  places,  such  as  railway  cars  and 
stations,  in  most  investigations.  It  can  scarcely  be  alleged,  however, 
that  railway  passengers  are  a  very  careful  lot.  It  is  not  surprising  if 
they  sometimes  leave  behind  them  sputum  containing  bacilli,  which 
as  a  matter  of  fact  they  do.  Thus  Prausnitz  ^  and  Petri  *•  were 
sometimes  able  to  demonstrate  tubercle  bacilli  on  the  floors  of  cars 


*'  Fishberg,  Pulmonary  Tuberculosis,  1919,  p.  122. 

»  Muench.  Med.  Woch.,  1892. 

»  Arb.  a.  d.  Icais.  Gesundlioltsamt,  1894. 
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carrying  many  consumptives  to  the  health  resorts  of  Switzerland  and 
to  Berlin  during  the  early  activity  of  the  Koch  tuberculin  treatment, 
when  tuberculous  travel  was  heavy  and  promiscuous  spitting  was 
common. 

Somewhat  later,  in  this  country,  Kinyoun  *^  made  an  extended  in- 
vestigation of  the  bacteria  to  be  found  in  railway  cars;  and  he  also 
found  tubercle  bacilli,  but  only  very  rarely.  He  collected  the  dust 
from  the  floors,  carpets,  and  upholstery,  and  from  the  air  of  cars,  and 
subjected  it  to  microscopic  examination,  bacteriological  culture,  and 
animal  inoculation. 

He  similarly  tested  the  material  gained  by  rubbing  with  moist 
swabs  the  interiors  of  cars.  In  the  many  samples  which  were  exam- 
ined microscopically  two  were  found  containing  an  organism  resem- 
bling the  tubercle  bacillus,  but  identification  could  not  be  made 
complete  nor  the  question  of  virulence  solved.  Of  196  guinea  pigs 
which  were  inoculated  intraperitoneally  with  the  dust  and  other 
materials,  only  one  developed  a  positive  tubercidosis.  When  the 
extreme  susceptibility  of  these  animals  to  very  small  doses  of  tubercle 
bacilli  is  considered,  and  that  many  of  the  cars  examined  were  run- 
ning to  health  resorts  in  the  Southwest  and  carried  many  consump- 
tives, the  surprising  fact  is  not  that  tubercle  bacilli  were  found  by 
this  very  delicate  test,  but  that  so  few  were  found. 

If  the  results  obtained  by  Kinyoun  may  be  taken  as  typical,  even 
though  dust  were  a  more  potent  source  of  tuberculous  infection  than 
is  now  commonly  supposed,  it  would  seem  that  the  chances  for  infec- 
tion from  this  source  under  the  normal  conditions  of  trlEivel  must  be 
exceedingly  small.  There  is  no  natural  method  of  infection  which 
approaches  in  delicacy  and  certainty  the  injection  of  organisms  into 
the  peritoneum,  and  even  to  that  delicate  test  for  the  presence  of 
tubercle  bacilli  the  human  being  would  be  many  times  more  resistant 
than  is  the  guinea  pig.  The  inference  seems  to  be  warranted  either 
that  few  tubercle  bacilli  are  deposited  in  cars  or  that  the  most  of  them 
soon«die.  The  number  deposited  depends,  of  course,  on  the  habits  of 
those  who  travel,  and  the  continued  crusade  against  spitting  has 
probably  determined  that  fewer  are  deposited  now  than  were  in  for- 
mer times,  but  the  habits  of  travelers  are  not  yet  as  good  as  is  desir- 
able. Good  car  cleaning  would,  of  course,  tend  to  limit  the  number 
found  at  any  time ;  but  the  fact  that  cars  have  many  windows  and  are 
freely  flooded  with  sunlight,  known  to  be  destructive  to  the  life  or 
virulence  of  tubercle  bacilli,  is  probably  of  the  greatest  importance 
in  determining  the  meager  findings  that  have  been  made. 

The  facts  as  outlined  seem  to  indicate  that  the  danger  of  acquiring 
tuberculous  infection  from  the  previously  infected  car  must  be  very 
small,  and  the  tuberculous  fellow  traveler  becomes  the   matter  of 

«  Kinyoun,  The  Bacterial  Content  of  the  Railway  Coach,  Med.  News,  July  29, 1905. 
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most  importance  from  the  standpoint  of  public  health.  It  is  highly 
probable  that  tuberculous  infection  is  contracted,  under  natural 
conditions,  chiefly  from  contact  with  the  freshly  voided  sputiun  of 
those  persons  who  have  phthisis.  It  must  be  remembered,  however, 
that  tuberculosis  is  an  ubiquitous  disease.  Simple  proximity  to  it 
is  unavoidable.  Whenever  we  go  into  pubUc  places  we  are  liable 
to  come  in  contact  with  those  who  have  it.  Such  danger  as  that 
involves  is  present  everywhere.  In  this  regard  the  railway  car  differs 
but  little  from  the  theater,  moving-picture  hall,  department  store, 
street  car,  school,  office,  and  other  similar  places;  all  are  liable  to 
have  in  them  active  cases  of  phthisis.  And  active  cases  of  phthisis 
are  the  source  of  tuberculous  infection. 

It  is  generally  assumed  that  the  danger  of  tuberculous  infection  is 
proportional  to  the  severity  of  the  patient's  illness.  In  general  this 
may  be  true,  but  it  is  not  necessarily  so.  The  advanced  case  may  be, 
and  often  is,  a  safer  companion  than  the  early  case;  for  many  of 
those  who  are  only  slightly  sick  produce  large  numbers  of  tubercle 
bacilU,  and  some  of  those  whose  disease  is  far  advanced  pro- 
duce relatively  few  bacilU.  It  is  probable  also  that  the  advanced 
cases  have  had  more  and  better  training  in  the  protection  of  their 
surroimdings  and  of  those  about  them.  The  car  is  perhaps  more 
likely  to  have  in  it  actual  invalids  than  are  other  public  places;  but 
these  will  at  most  make  up  only  a  small  proportion  of  the  total  cases 
met  with  and  need  not  add  materially  to  the  danger,  which  depends 
far  more  on  the  habits  of  the  patient  than  on  the  stage  of  his  disease. 

So  far  as  the  danger  of  infecting  adults  is  concerned,  the  vast 
majority  of  them  have  already  been  infected  with  tubercle  bacilU 
and  have  acquired  the  relative  immunity  to  further  infection  from 
without  which  is  conferred  by  overcoming  an  infection  in  early  life. 
Lowered  resistance  and  breakdown,  not  an  immediately  preceding 
infection,  sets  the  date  for  the  onset  of  phthisis  in  such  persons. 
But  acquired  immunity  to  infectious  diseases  is  rarely  absolute; 
it  is  only  relative — sufficient  for  the  ordinary  conditions  ot  life, 
and  failing  in  emergencies,  of  which  massive  infection  should  perhaps 
be  considered  one.  The  question  arises  in  the  case  of  tuberculosis, 
Does  association  in  railway  cars  aiSord  opportunity  for  the  massive 
infection  that  might  constitute  such  an  emergency  ?  It  appears  that 
it  does  not;  for  experience  has  taught  us  that  both  prolonged  and 
intimate  contact  is  necessary  for  such  a  result,  and  in  ordinary 
railway  journeys  neither  condition  prevails. 

It  is  conceivable  that  the  conditions  surrounding  railway  travel 
might  contribute  to  the  lowering  of  personal  resistance  in  such  a 
degree  as  to  determine  the  lighting  up  of  old  tuberculous  foci.  The 
riding  of  railway  trains  can  scarcely  be  called  a  stimulating  occupa- 
tion ;  there  is  involved  in  it  very  often  a  certain  amount  of  irregularity 
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and  hardship.  Habits  of  eating,  of  exercise,  of  rest,  and  of  sleep 
may  be  thrown  out  of  their  normal  relations ;  there  may  be  exposure 
to  dust;  or  to  inadequate  ventilation  and  heat;  and  if  journeys  are 
long  there  may  be  considerable  fatigue  for  those  unaccustomed  to 
travel.  But  such  influences  must  be  much  more  prolonged  and 
much  more  marked  than  they  are  imder  the  ordinary  conditions  of 
travel  if  they  are  to  attain  to  much  importance  in  bringing  about 
such  a  result. 

If  railway  coaches  and  sleeping  cars  were  a  potent  source  of 
tuberculous  infection  or  had  any  perceptible  influence  in  causing 
the  development  of  tuberculous  disease,  we  should  expect  this  fact 
to  appear  in  its  influence  on  the  health  of  those  employees  who  are 
obliged  to  spend  a  large  portion  of  their  lives  in  these  cars — we 
should  expect  to  find  a  high  tuberculosis  rate  among  passenger- 
train  conductors,  passenger  brakemen,  and  sleeping-car  conductors 
and  porters.  Unfortunately  there  are  very  few  exact  data  on  this 
point.  There  is,  however,  among  railway  surgeons  of  large  experi- 
ence, a  common  beUef  that  the  case  is  otherwise — that  passenger- 
train  men  suffer  rather  less  from  tuberculosis  than  do  other  classes 
of  employees.  Railways  have  rarely  kept  statistics  in  such  detail 
as  will  verify  the  correctness  of  this  view,  but  we  have  in  figures 
from  the  Pennsylvania  Railroad  relief  fund,  published  by  Dudley** 
in  1905,  some  evidence  that  supports  it.  The  statistics  showed  that 
tuberculosis  was  more  prevalent  among  freight-train  conductors 
and  brakemen  belonging  to  the  fund  during  the  18  years  of  its 
life  than  among  the  corresponding  employees  on  passenger  trains, 
the  average  yearly  disablement  rates  from  tuberculosis  being  as 
follow: 

Per  100,000  per  annum. 

Dieablement  rate  for  pasBenger  conductors , 330 

Disablement  rate  for  passenger  brakemen 120 

Disablement  rate  for  freight  conductors 400 

Disablement  rate  for  freight  brakemen 170 

The  conductors  represented  in  the  above  groups  were  mostly 
older  employees  who  had  been  taken  into  the  fund  without  examina- 
tion, while  the  brakemen  were  younger  employees  who  had  been 
examined  and  pronounced  sound  before  admission.  This  is  sup- 
posed to  explain  the  lower  disability  rate  among  the  brakemen  of 
each  class  than  among  the  corresponding  conductors.  It  will  be 
noted,  however,  that  both  conductors  and  brakemen  on  freight  trains 
suffered  more  disability  from  tuberculosis  than  the  corresponding 
groups  on  passenger  trains. 

The  statistics  of  deaths  from  tuberculosis  were  considered  reli- 
able only  during  the  last  four  years  of  the  period  covered  by  the 

11  Dudley,  The  Dissemination  of  Tuberculosis  as  Affected  by  Railroad  Travel,  The  Medical  News,  De- 
eember  16, 1905. 
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above  figures,  during  which  all  cases  of  iUness  were  carefully  followed 
even  after  leaving  the  company's  service.  The  death  rates  from 
tuberculosis  were  as  follow: 

Per  100,000  per  anium. 

Death  rate  for  all  members  of  the  fund 90 

Death  rate  for  passenger  conductors 77 

Death  rate  for  passenger  brakemen 52 

Death  rate  for  freight  conductors 100 

Death  rate  for  freight  brakemen 67 

Here  again,  as  in  the  previous  case,  the  danger  of  tuberculosis  as 
measured  by  the  death  rate  in  these  groups  is  less  for  passenger- 
train  men  than  for  freight-train  men,  and  in  the  case  of  the  passenger- 
train  men  both  conductors  and  brakemen  show  a  lower  death  rate 
than  the  average  for  the  whole  membership  of  the  fund. 

Nor  does  it  appear  that  railway  employees  in  general  suffer  more 
from  tuberculosis  than  do  those  engaged  in  other  occupations.  In- 
deed, it  seems  that  they  suffer  rather  less  than  the  average.  Hemin- 
way*'  says,  *'it  appears  that  those  who  travel  are  less  likely  to  con- 
sumption than  those  who  stay  at  home,''  a  statement  which  he 
supports  in  part  by  the  following  table  compiled  from  the  United 
States  MortaUty  Statistics  for  the  decade  ending  1909,  showing  the 
relation  of  deaths  from  consumption  to  the  total  number  of  deaths 
in  certain  occupation  groups: 
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Regulation  of  tuberculous  travel. — In  cars,  as  everywhere  else, 
young  children  are  most  in  danger  of  acquiring  tuberculous  infection. 
Not  only  are  they  more  highly  susceptible  than  older  people,  and 
unprotected  by  the  partial  immunity  derived  from  overcoming  an 
earlier  infection,  but  they  have  not  acquired  those  habits  of  personal 
cleanliness  that  come  with  later  years  and  that  are  such  potent 
factors  in  the  self-protection  against  all  infectious  diseases.  Their 
universal  tendency  to  establish  relations  with  their  new  world  through 
the  sense  of  taste  renders  them  especially  liable  to  that  commonest 
of  all  modes  of  infection — directly  from  hand  to  mouth.  In  every 
public  place  they  should  be  kept  from  playing  on  floors,  where 
sputum  contamination  is  most  likely  to  be  found  and  where  cuspidors 
may  be  in  all  too  easy  reach  of  their  exploring  fing^:^. 


«>  Heminway,  The  Transportaion  of  Consumptives,  The  Railway  Surgical  Journal,  1916,  XXI,  35l 
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As  we  now  understand  the  problem,  the  limitation  of  tuberculous 
disease  depends  in  large  measure  on  the  protection  of  early  childhood 
against  infection.  While  children  represent  only  a  small  proportion 
of  travelers,  from  the  standpoint  of  the  hygiene  of  travel  they  are 
the  most  important  part  and  require  the  most  careful  protection. 

But  while  the  protection  of  children  against  infection  is  more 
important  than  that  of  adults,  the  interests  of  the  adult,  though  he 
is  relatively  invulnerable,  must  not  be  lost  sight  of  or  neglected.  All 
measures  must  be  general.  Calmette  ^  has  said,  ''the  guiding  princi- 
ple in  the  social  campaign  against  tuberculosis  is  the  protection  of 
healthy  subjects,  whether  infant  or  adult,  against  massive  or  frequent 
infection.  This  fundamental  idea  should  be  made  known  among 
the  people  by  every  possible  means/'  And  because  both  of  the  real 
protection  involved  and  of  its  educational  value,  tubercidous  travel 
should  be  surrounded  by  restrictions. 

In  recent  years  many  States  have  forbidden  tuberculous  persons 
to  engage  Iq  certain  occupations,  particularly  those  having  to  do 
with  the  preparation  of  food  and  with  the  care  of  children,  but  few 
have  dealt  in  any  way  with  restriction  of  their  movement,  and  those 
few  have  scarcely  gone  further  than  to  provide  for  the  moderate 
restraint  of  such  patients  as  show  themselves  more  than  ordinarily 
negligent  of  the  simplest  rules  of  hygiene  and  who  persist  in  their 
refusal  to  follow  advice.  With  a  single  possible  exception,**  none  of 
the  States,  by  either  law  or  regulation  has  forbidden  them  to  travel, 
though  a  feW)  following  the  example  of  the  Interstate  Quarantine 
Regulations  of  1916,  and  more  recently  by  adopting  the  Standard 
Railway  Sanitary  Code,  have  laid  down  certain  conditions  with 
which  they  must  comply  when  travel  is  undertaken.  The  care  of  the 
sputum  has  properly  been  the  point  of  attack  where  regulations 
have  been  made.  The  section  of  the  Standard  Railway  Sanitary 
Code  covering  the  matter  reads  as  follows: 

Sec.  9.  Pulmonary  tuberculosis. — Common  carriers  shall  not  accept  for  transporta^ 
tion  any  person  known  by  them  to  be  afflicted  with  pulmonary  tuberculosis  in  a 
communicable  stage  unless  said  person  is  provided  with  (a)  a  sputum  cup  made  of 
impervious  material  and  so  constructed  as  to  admit  of  being  tightly  closed  when  not 
in  use,  (6)  a  sufficient  supply  of  gauze,  paper,  or  similar  articles  of  the  proper  size  to 
cover  the  mouth  and  nose  while  coughing  or  sneezing,  (c)  a  heavy  paper  bag  or  other 
tight  container  for  receiving  the  soiled  gauze,  paper,  •r  similar  articles;  and  unless 
such  person  shall  obligate  himself  to  use  the  articles  provided  for  in  the  manner  in- 
tended»  and  to  destroy  said  articles  by  biuming  or  to  disinfect  them  by  immersing 
for  at  least  one  hour  in  a  5  per  cent  solution  of  carbolic  acid  or  other  solution  of  equiv- 
alent disinfecting  value;  nor  shall  any  person  knowing  himself  to  be  so  afflicted 
apply  for,  procure,  or  accept  transportation  unless  he  shall  have  agreed  to  and  made 
all  necessary  arrangements  for  complying  and  does  so  comply  with  the  regulations 
as  set  forth  in  this  section. 

o  Calmette.  InternaUooal  Journal  of  Public  Health,  July,  1920, 1,  3. 
<<  New  Jersey. 


42  COMMUNICABLE  DISEASES  AND  TRAVEL. 

Such  are  the  regulations  in  the  States  of  Alabama,  Florida,  Georgia, 
Illinois,  Kansas,  Kentucky,  Louisana,  Maine,  Maryland,  Michigan, 
Minnesota,  Mississippi,  New  Hampshire,  North  Dakota,  South  Caro- 
lina, Tennessee,  Vii^inia,  West  Virginia,  Washington,  and  Wisconsin. 
The  regulations  in  Oklahoma  and  Montana,  and  for  all  travel  from  one 
State  into  another  under  the  Interstate  Quarantine  Regulations,  are  the 
practical  equivalent  of  the  above.  It  will  be  noted  that  under  these 
regulations  the  responsibiUty  for  preventing  tuberculous  travel  lies 
largely  with  the  individual  who  has  the  disease.  This  provision  is 
a  necessary  one;  for  without  an  obligation  being  placed  on  the 
patient  to  refrain  from  traveling  or  to  make  his  condition  known, 
the  railroads  have  practically  no  power  to  make  the  regulations 
effective.  They  can  not  know  the  tubercidous  individual;  the 
patient  should  be  enjoined  to  provide  the  things  required  of  him  out 
of  his  own  initiative  and  out  of  his  own  knowledge  of  his  condition. 
In  the  absence  of  such  an  obligation,  no  plan  can  accompUsh  much. 

Perhaps  in  the  case  of  phthisis  no  plan  can  accomplish  very  mudi 
anyway;  but  the  very  greatness  of  tiie  tuberculosis  problem  makes 
every  point  of  attack  an  important  one  and  every  possible  means 
of  limiting  the  chances  of  massive  infection,  more  especially  the 
infection  of  children,  worthy  of  such  effort  as  can  be  accorded  to  it. 
The  injimction  to  the  tuberculosis  patient  in  traveling  is  the  in- 
junction to  the  tuberculosis  patient  everywhere.  On  the  patient 
rests  the  responsibility  of  being  careful  of  his  sputum,  of  avoiding 
such  distribution  of  it  as  will  render  others  hable  to  infection.  When 
he  rides  in  public  vehicles  his  responsibihty  does  not  cease,  but 
rather  increases,  and  every  means  should  be 'taken  to  bring  this  fact 
home  to  him. 

It  is  scarcely  necessary  to  expand  upon  the  .details  of  carrying 
out  the  provisions  of  the  regulations  quoted.  With  the  exception  of 
the  sputum  cup  they  are  simple:  Sputum  must  not  be  distributed: 
what  is  contaminated  with  sputum  must  be  put  away  and  destroyed. 

Concerning  the  sputum  cup,  I  am  not  sanguine.  I  have  rarely  seen 
them  used  outside  of  institutions.  They  are  too  conspicuous  to  appeal 
to  the  average  individual  as  a  desirable  companion.  The  destructible 
paper  one  is  practically  hopeless  in  car  service;  there  is  no  place  to 
put  it  when  not  in  use;  it  soon  becomes  foul  and  may  readily  defeat 
its  own  piu"pose;  it  is  scarcely  better  than  the  ordinary  cuspidor, 
which  indeed  may  be  used  practically  without  danger  to  anyone 
provided  it  is  used  carefully  and  sputum  is  actually  deposited  within 
it.  But  the  metal  pocket  flask,  if  properly  made,  is  neither  unsightly 
nor  troublesome,  is  conveniently  used  and  easily  put  away,  and  the 
tuberculous  patient  who  understands  and  has  a  sanitary  conscience 
will  surely  provide  himself  with  one. 


COMMUNICABLE  DISEASES  AND  TRAVEL.  43 

4.  LBPROST. 

Leprosy  is  one  of  the  oldest  known  diseases.  It  was  much  more 
prevalent  in  ancient  times  and  down  through  the  Middle  Ages  than  it  is 
now,  but  it  still  prevails  widely  in  certain  parts  of  the  world,  such  as 
India,  Chma,  Japan,  and  South  Africa.  There  are  many  oases  in 
the  Philippine  and  Hawaiian  Islands.  On  this  continent  the  disease 
is  relatively  rare,  but  it  exists  in  the  Gulf  States,  among  the  orientals 
on  the  Pacific  coast,  and  considerably  in  Mexico. 

Leprosy  is  presumably  transmitted  by  the  discharges  from  the 
sores  which  form  the  open  lesions  of  the  disease.  These  may  be 
located  on  the  surface  or  in  the  mucous  membranes.  The  mouth, 
nose,  and  throat  are  favorite  locations,  but  the  conjunctiva  and  the 
intestinal  mucosa  may  be  involved.  The  sputum  and  nasal  secre* 
tions  often  contain  the  lepra  bacilli  in  large  numbers. 

Leprosy  was  looked  upon  as  contagious  in  very  ancient  times.  It  is 
now  known,  however,  that  the  disease  is  not  so  easily  transmitted  as  it 
was  thought  to  be  in  the  past.  While  we  do  not  know  all  the  con- 
ditions necessary,  it  is  evident  that  the  closest  and  most  intimate 
contact  is  essential  and  that  the  degree  of  contagiousness  is  very 
small  indeed.  Casual  contact  is  of  no  significance.  The  doctors, 
niu^es,  and  Sisters  of  Charity  who  care  for  leprous  patients  are  very 
rarely  attacked.  Rosenau  *^  says  *^  there  is  no  more  danger  from  a 
leprosy  patient  with  clean  personal  habits,  who  exercises  care  con- 
cerning the  discharges  from  the  lesions,  than  there  is  from  an  open 
case  of  tuberculosis  of  the  glands  of  the  neck."  The  latter  is  not 
looked  upon  with  fear,  and  neither  is  leprosy  in  those  countries 
where  it  is  more  prevalent  and  better  known;  but  the  fear  of  leprosy 
is  almost  universal  in  this  country,  and  is  a  matter  to  be  reckoned 
with  in  considering  the  transportation  of  leprous  patients,  for  people 
generally  are  thrown  into  a  panic  by  knowledge  of  the  simple  prox- 
imity of  such  persons.  This  attitude  probably  arises  from  common 
knowledge  of  the  cry  ** unclean"  with  which  leprous  persons  were 
obliged  in  ancient  times  to  warn  the  public  of  their  presence,  and  is 
fostered  by  sensational  newspaper  accounts  of  those  cases  that 
become  known.  Logic  plays  no  part  in  the  reaction,  which  is  founded 
on  ignorance  and  misconception.  But  if  the  fear  of  contracting 
leprosy  is  not  well  founded,  the  dread  of  having  it  certainlj^  is,  be- 
cause of  its  mutilating  and  usually  fatal  character. 

Fortunately  we  have  relatively  few  lepers  in  this  country,  and  most 
of  those  are  under  restraint;  for  in  most  communities  recognized 
cases  are  not  tolerated  at  large.  There  is  therefore  little  chance 
for  lepers  to  travel  on  the  railways  except  under  the  direction  of  a 
public  health   official.     Their  transportation  is  nevertheless  some- 

*!>  Rosenau,  Preventive  Medicine  and  Hygiene,  N.  Y.,  1916,  p.  329. 
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times  necessary.  The  very  fact  that  the  number  of  cases  is  small 
enables  us  to  isolate  or  deport  all  cases  that  are  known,  and  thus  to 
guard  against  the  slow  spread  of  the  disease  that  might  take  place 
if  the  patients  were  left  at  large.  When  a  case  of  leprosy  is  dis- 
covered in  a  community  it  should  be  removed  to  a  G^ovemment 
institution,  such  as  is  maintained  at  Carville,  La.,  for  permanent 
isolation  and  care,  or,  if  the  patient  is  a  foreigner,  to  a  seaport  for 
deportation.  In  either  instance  long  railway  journeys  are  usuaUy 
involved  in  their  transfer. 

Leprosy  was  the  first  disease  for  the  transportation  of  which  specific 
regulations  were  made.  The  Interstate  Quarantine  Regulations 
have  contained  rules  for  the  safe  transport  of  lepers  since  1912. 
Through  various  revisions  the  regulations  have  come  into  the  follow* 
ing  form: 

Sec.  5.  Travel  of  lepers. — Common  carriers  shall  not  accept  for  transportatioD  or 
transport  in  interstate  traffic  any  person  known  by  them  to  be  afilicted  with  leprosy, 
nor  shall  any  person  so  afflicted  accept  such  transportation  except  as  hereinafter 
provided. 

(a)  A  person  afflicted  with  leprosy  shall  be  permitted  to  accept  transportation  upon 
presentation  of  permits  from  the  Surgeon  General  of  the  United  States  Public  Health 
Sdrvice,  or  his  accredited  representative,  and  from  the  health  authorities  of  the  States, 
Territories,  or  District  of  Columbia  to  and  from  which  he  intends  to  travel,  statiiig 
that  such  person  may  be  received  under  such  restrictions,  which  shall  be  specified  in 
each  instance,  as  will  prevent  the  spread  of  the  disease,  provided  such  person  shall 
have  agreed  in  writing  to  comply,  and  does  so  comply,  with  the  restrictions  as  specified. 

(6)  Any  person  who  presents  symptoms  of  leprosy  and  who  is  traveling  or  who  has 
left  the  State  where  he  resides  in  \dolation  of  the  above  regulations  shall  be  detained 
and,  if  proved  to  be  a  leper,  shall  be  returned  to  such  State  or  removed  to  such  Fedenl 
station  as  the  Secretary  of  the  Treasury  maty  designate,  and  the  proper  health  authori- 
ties notified. 

The  Standard  Railway  Sanitary  Code  has  practically  the  same 
restrictions.  The  section  pertaining  to  the  transportation  of  leprosy 
reads  as  follows: 

Sec.  8.  Leprosy. — ^Common  carriers  shall  not  accept  for  transportation  nor  transport 
in  any  railway  train,  car,  or  other  conveyance  any  person  known  by  them  to  be  afflicted 
with  leprosy,  unless  such  person  presents  permits  from  the  Suigeon  General  of  the 
United  States  Public  Health  Service  or  his  accredited  representative,  and  from  the  State 
department  of  health  of  the  States  from  which  and  to  which  he  is  traveling,  staling 
that  such  person  may  be  received  under  such  restrictions  as  will  prevent  the  spread 
of  the  disease,  and  said  restrictions  shall  be  specified  in  each  instance;  and  no  person 
kao  .ring  or  suspecting  himself  to  be  afflicted  with  leprosy,  nor  any  person  acting  for 
him,  shall  apply  for,  procure,  or  accept  transportation  from  any  common  carrier  unless 
such  permits  have  been  received  and  are  presented,  and  unless  the  person  so  afflicted 
agrees  to  comply  and  does  so  comply  with  the  restrictions  ordered. 

By  both  of  these  regulations  the  transportation  of  cases  of  leprosy  is 
brought  under  the  direct  supervision  of  the  United  States  Public  Health 
Service  and  the  health  authorities  of  the  States  of  origin  and  destina- 
tion, which  jointly  make  rules  for  each  case  according  to  conditions. 
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The  specifications  invariably  provide  that  the  patients  shall  be  ac- 
companied by  a  representative  of  the  health  department  arranging 
for  the  transport,  that  they  shall  be  strictly  isolated  and  under  guard, 
shall  have  their  own  eating  and  drinking  utensils,  that  all  discharges 
shall  be  disinfected  and  properly  disposed  of,  and  that  the  space 
they  occupy  shall  be  disinfected  after  the  patients  disembark. 
Such  patients  are  virtually  prisoners  of  the  State,  and  the  accompany- 
ing oflSicer  is  responsible  for  their  safe  delivery  at  destination  as  well  as 
for  carrying  out  all  of  the  sanitary  arrangements  that  may  be  ordered 
for  the  individual  case. 

Isolation  during  the  transportation  of  lepers  may  be  carried  out 
in  the  private  room  or  compartment  of  any  car  with  perfect  safety, 
though  objection  is  often  raised  to  assigning  space  for  the  purpose. 
The  attendant  may,  as  he  sometimes  does,  occupy  the  room  with  the 
patient.  When  several  patients  can  be  taken  at  once,  the  better 
plan,  and  the  one  usually  followed,  is  to  engage  a  tourist  car  or  poach, 
to  run  as  a  private  car  for  the  purpose.  In  either  event,  as  the  matter 
is  actually  handled  in  practice  by  public  health  departments,  the 
public  is  not  exposed  to  any  danger. 

5.  VENEREAI.  DISEASES. 

The  common  venereal  diseases  are  syphilis,  gonorrhea,  and  chan- 
croid. They  are  infectious  and  communicable.  Their  causative 
organisms  and  modes  of  transfer  are  well  known;  they  are  therefore 
preventable.  By  appropriate  treatment  they  are  generally  curable; 
but  if  not  treated,  syphilis  and  gonorrhea  become  chronic  and  may 
be  indefinitely  prolonged. 

The  venereal  diseases  are  so  prevalent  as  to  constitute  one  of 
the  greatest  of  modem  plagues.  No  other  group  of  diseases  is  respon- 
sible for  so  much  suffering  and  continued  inefficiency.  Their  effects 
extend  from  the  individual  to  the  family,  the  conununity,  and  pos- 
terity. They  exert  a  considerable,  though  unknown,  effect  on  the 
general  death  rate. 

This  would  seem  to  be  a  combination  of  qualities  well  fitted  to 
the  health  officer's  hand:  prevalent,  and  disastrous  to  the  public 
health;  communicable,  with  the  paths  of  transfer  known;  prevent- 
able and  curable.  But  so  vast  is  the  social  evil  out  of  which  the  vene- 
real diseases  come,  so  deeply  is  this  problem  rooted  in  hiunan  life, 
and  so  closely  is  it  interwoven  with  kindred  social  problems  yet 
unsolved,  that  the  difficulties  to  be  overcome  are  greater  than  in  any 
other  disease.  In  spite  of  the  large  public  health  problem  which 
these  diseases  bring  about,  no  serious  attempt  to  control  them  was 
made  until  very  recent  years.  And  no  progress  in  their  control  was 
made  until  a  few  health  officers  of  larger  vision  determined  to  ignore 
the  social  and  moral  aspects  of  the  case  and  treat  these  diseases*  as 
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any  other  communicable  and  preventable  infection,  to  remove  the 
veil  of  secrecy  by  which  they  were  surrounded  and  to  make  them 
subject  to  report  and  quarantine. 

This  change  in  attitude  is  practically  limited  to  the  last  decade. 
Previous  to  that  time  the  venereal  diseases  were  looked  upon  as 
entirely  private  affairs,  as  just  punishments  for  sins  committed; 
they  were  not  reportable  to  public  health  authorities  or  subject  to 
control  in  any  way.  With  our  entrance  into  the  European  war,  in 
1917,  the  necessity  of  protecting  the  miUtary  forces  against  in- 
fection brought  this  whole  question  into  prominence  and  gave  great 
impetus  to  the  matter  of  control.  On  the  simple  basis  of  public 
health  protection,  ignoring  the  social  and  moral  questions  involved, 
laws  and  regulations  were  enacted  making  the  venereal  diseases 
conditionally  reportable  and  subject  to  quarantine  in  practically  all 
of  the  States.  At  the  same  time  an  extensive  educational  campaign 
was  inaugurated  and  has  since  been  carried  on. 

It  has  not  yet  been  determined  what  good  has  been  accomplished 
by  these  regulatory  measures,  the  administrative  details  of  which 
are  still  in  the  experimental  stage.  Reporting  is  very  imperfectly 
carried  out,  and  the  great  majority  of  the  victims  of  venereal  disease 
still  hold  their  afflictions  secret  and  personal.  But  the  effort  to  ed- 
ucate the  people  concerning  the  nature  and  significance  of  the  vene- 
real diseases,  the  suppression  of  persistent  offenders  against  the 
sanitary  laws,  and  the  opening  of  many  dispensaries  for  the  free 
treatment  of  patients  can  not  have  been  quite  useless.  Many  thous- 
ands of  cases  have  been  treated  in  the  free  clinics  established  by  the 
States,  and  a  large  proportion  of  them  have  been  cured  completely 
or  rendered  noninfectious,  which  would  have  remained  infectious 
under  the  inadequate  care  so  often  provided  by  personal  initiative. 
Each  case  so  remedied  removes  one  source  from  which  the  diseases 
are  spread.  Such  treatment  is  one  of  the  most  importent  elements 
of  venereal  disease  control. 

In  drawing  up  the  Standard  Railway  Sanitary  Code  the  question 
of  including  regulations  for  the  travel  of  venereally  infected  persons 
was  thoroughly  considered,  and  it  was  decided  to  leave  them  out. 
That  anything  useful  can  be  accomplished  under  present  conditions 
by  such  regulations  seems  to  be  almost  hopeless.  In  spite  of  all 
laws  to  the  contrary,  the  venereal  diseases  are  usually  held  in  secret 
and  will  not  be  declared.  The  victim  is  rarely  obviously  sick,  and 
not  often  discoverable;  and  the  number  of  cases  is  legion.  The 
danger  of  such  persons  to  fellow  travelers  is  insignificant;  for  the 
causative  organisms  are  among  the  most  vulnerable  of  bacteria, 
soon  losing  their  virulence  outside  of  the  body,  and  communication 
of  the  diseases  is  rare  by  any  other  means  than  by  direct  and  inti- 
mate personal  contact. 
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But  indirect  transfer  bj  articles  freshly  soiled  with  discharges  is 
possible  and  does  occasionally  take  place.  We  sometimes  see  epi- 
demics of  gonorrhea  among  little  girls  in  hospitals  for  children, 
from  the  soiled  hands  of  nurses  or  from  the  common  use  of  uncleaned 
bathing  utensils  and  cloths.  Among  adults,  only  the  grossest  neglect 
and  carelessness  will  lead  to  indirect  infection.  Syphilis  is  more 
dangerous  in  this  regard,  because  of  the  multiplicity  of  its  lesions 
and  their  tendency  to  appear  outside  of  the  genital  sphere.  The 
frequency  of  syphilitic  sores  in  the  mouth  is  the  most  potent  argu- 
ment against  the  common  drinking  cup  and  common  towel,  both  of 
which  now  fortunately  belong  to  the  past.  The  only  thing  in  common 
use  in  cars  which  is  liable  to  contamination  with  venereal  discharges 
is  the  toilet  seat.  It  should  be  of  such  fonn  as  to  render  genital 
contact  easily  avoidable;  but  whatever  its  form,  common  decency 
should  impel  everyone  to  avoid  genital  contact  with  the  seat  of  a 
public  toilet,  and  if  that  is  done  the  danger  of  infection  practically 
disappears.  The  actual  sins  of  the  public  toilet  may  be  great  enough 
at  the  best,  but  the  transmission  of  venereal  diseases  by  them  is 
probably  very  rare. 

There  are  no  laws  or  regulations  which  forbid  venereally  infected 
persons  to  use  the  ordinary  means  of  travel,  though  the  Interstate 
Quarantine  Regulations  provide  for  certain  restrictions  the  principal 
object  of  which  is  the  securing  of  continued  treatment.  In  November, 
1918,  a  section  was  added  to  the  regulations  requiring  that  persons 
afflicted  with  venereal  diseases  who  wish  to  travel  shall  obtain  a 
permit  from  the  local  health  officer  of  the  jurisdiction  in  whiich  he 
resides,  that  the  local  health  officer  at  destination  shall  be  imme- 
diately notified,  and  that  the  patient  shall  report  to  the  latter  within 
one  week  after  arrival.  In  the  recent  draft  of  the  regulations  the 
section  reads  as  follows: 

Sbc.  8.  Travel  of  venereally  infected  persons. — (a)  Any  person  infected  with  83rphili8, 
gonorrhea,  or  chancroid  who  wiahee  to  engage  in  interstate  travel  must  first  obtain 
a  permit,  in  writing,  from  the  local  health  officer  under  whose  jurisdiction  he  resides. 
This  permit  shall  state  that,  in  the  opinion  of  the  health  officer,  such  travel  is  not 
dangerous  to  the  public  health. 

(6)  Any  person  infected  with  syphilis,  gonorrhea,  or  chancroid  who  wiahee  to 
change  his  residence  from  one  State  to  another  must  first  obtain  his  release,  in  writing, 
from  the  local  health  officer.  He  shall  inform  the  local  health  officer  as  to  the  place 
where  he  intends  to  reside  and  shall  agree,  in  writing,  to  report  in  person  to  the  proper 
health  officer  within  one  week  after  arrival  at  his  new  residence.  It  shall  be  the  duty 
of  the  health  officer  who  issues  the  release  to  promptly  notify  the  health  officer  under 
whose  jiuisdiction  the  infected  person  is  to  enter,  of  its  issue.  This  release  shall  con- 
tain the  name  and  address  of  the  infected  person.  The  receiving  health  officer  shall, 
in  turn,  report  the  arrival  of  the  infected  person  to  the  health  officer  who  issued  his 
release  and  notify  the  State  health  officer  of  his  State  that  a  person  infected  with 
venereal  disease  has  entered  his  jurisdiction. 

(e)  Any  person  infected  with  syphilis,  gonorrhea,  or  chancroid,  who  wishes  to 
engage  in  interstate  travel  or  change  his  residence  shall  agree  to  continue  treatment 
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unddr  the  direction  of  a  reputable  phyBician,  until  the  health  officer,  or  his  accredited 
representative,  shall  have  complied  with  the  State  board  of  health  requirements 
for  release  of  venereally  infected  persons. 

Suggested  forms  for  permits  and  for  the  various  notifications  are 
appended  to  the  regulations.  Some  of  the  Sitates  have  similar  require- 
ments. There  has  been  no  considerable  call  for  the  notification 
forms,  the  use  of  which  must  be  practically  limited  to  those  cases 
being  treated  in  the  free  clinics  of  the  States,  but  there  have  been 
numerous  instances  of  quarantine  and  detention  of  persons  who  have 
ignored  the  regulations  and  have  refused  to  act  in  accordance  with 
the  instructions  of  pubUc  health  officials  in  the  continuance  of  treat- 
ment. But  whether  strictly  complied  with  or  not,  such  regulations 
can  not  by  any  means  do  harm,  and  if  accompanied  by  an  intelligent 
and  persistent  campaign  along  the  lines  of  sanitation  and  hygiene 
they  may  ultimately  do  much  good.  If  to  any  extent  whatever 
they  induce  the  continuance  of  treatment,  they  are  to  that  extent 
useful,  and  there  is  sufficient  evidence  that  they  have  done  so  in 
many  instances.  At  any  rate,  the  educational  campaign  now  being 
carried  on  throughout  a  large  part  of  the  world  should  go  on  and  be 
increased,  in  the  hope  that  it  may  eventually  result  in  the  successful, 
if  long  delayed,  control  of  the  venereal  diseases. 

«.  MISCELLANEOUS  DISEASES. 

There  have  been  considered  in  the  foregoing  groups  all  those  infec- 
tious diseases  which  by  reason  of  their  frequency,  their  general  dis- 
tribution, or  their  danger  of  commimication  under  the  circumstances 
of  travel  are  likely  to  give  rise  to  passenger  traffic  problems.  Other 
communicable  diseases  are  rarely  dealt  with  specifically  by  the  laws 
or  regulations  concerning  railway  travel  of  the  States,  though  many 
States  have  more  or  less  drastic  general  restrictions  covering  all  infec- 
tious diseases.*'  A  few  other  specific  diseases  have,  however,  been 
included  in  certain  official  restrictions  and  deserve  a  word  of 
conament. 

The  Interstate  Quarantine  Regulations  include  Rocky  Mountain 
spotted  fever  and  anthrax  in  the  group  to  be  controlled  as  are  the 
sputum-borne  diseases;  that  is,  cases  must  be  isolated  in  a  separate 
compartment,  be  in  charge  of  a  skilled  attendant,  and  the  sputum 
and  nasal  discharges  must  be  disinfected  or  destroyed.  There  wiD 
rarely  be  occasion  for  railway  travel  by  cases  of  either  of  these  dis- 
eases. The  first  is  restricted  to  a  relatively  small  area  of  the  region 
that  gives  it  its  name,  the  cases  are  usually  foimd  among  ranchmen 
or  other  rural  inhabitants,  are  acute,  of  relatively  short  duration,  and 
often  fatal.  Of  anthrax  we  have  very  few  cases  anywhere,  and  those 
few  are  mostly  among  the  industrial  population  of  the  cities  and  in 
easy  reach  of  hospital  care. 


«•  See  page  10. 
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If  cases  of  either  of  these  diseases  are  transported,  they  should  be 
isolated  and  personally  attended,  but  the  other  restrictions  applied 
by  the  Interstate  Quarantine  Regulations  are  hardly  applicable,  for 
the  sputum  is  not  the  source  of  infection  or  the  means  by  which  the 
diseases  are  carried.  Rocky  Mountain  spotted  fever  is  an  insect- 
borne  disease.  It  is  not  transmitted  by  contact,  and  is  therefore  not 
contagious  in  the  ordinary  sense,  and  there  are  no  infectious  body 
wastes  or  discharges.  The  infection  resides  in  the  blood,  and  tha  dis- 
ease is  transmitted  by  the  bite  of  a  tick,  just  as  plague  is  borne  by 
the  flea  or  yellow  fever  and  malaria  by  mosquitoes.  Regulations 
which  do  not  recognize  this  fact  will  not  be  effective.  Patients 
should  be  made  tick-free;  they  will  therfbe  safe  passengers,  but  other- 
wise they  will  not;  and  unless  ticks  are  removed  in  a  most  painstaking 
manner,  such  patients  should  not  be  transported. 

Anthrax,  on  the  other  hand,  as  we  see  it  in  human  beings,  is  a  dis- 
ease in  which  the  surface  of  the  body  is  commonly  the  seat  of  open 
sores,  the  discbarges  from  which  contain  the  infecting  organism. 
The  infection  gains  entrance  as  a  rule  through  cuts  or  abrasions  of 
the  skin  or  mucous  membranes,  causing  first  a  local  and  then  a  gen- 
eral disease.  Safeguarding  measures  should  be  directed  to  collecting' 
and  destroying  the  surface  dischai^es  rather  than  the  sputum,  though 
the  latter  may  also  be  infectious  if  there  are  lesions  of  the  mucous 
membranes  and  may  need  to  T)e  included.  The  anthrax  bacillus  is 
one  of  the  most  highly  resistant  of  all  known  pathogenic  organisms. 
It  may  hve  for  a  long  time  outside  the  body  and  is  not  readily  de- 
stroyed by  drying,  heat,  light,  or  chemical  agents  which  readily  destroy 
other  disease-producing  germs.  If  furnishings  are  contaminated  by 
anthrax  discharges  they  may  remain  infected  indefinitely.  The  trans- 
porting of  anthrax  cases  in  railway  passenger  cars  is  therefore  a 
doubtful  practice  under  any  circumstances,  and  if  any  regulations 
concerning  it  are  deemed  necessary  they  would  probably  best  be 
simple  pi'ohibitive  ones,  as  they  are  now  in  a  few  of  the  States.*' 

Glanders  is  also  a  rare  disease  which  occasionally  comes  under  the 
official  ban  to  travel.*'  The  prohibition  is  right,  for  the  disease  in 
man  is  highly  infectious,  is  readily  transmitted  by  contact,  and  is 
almost  invariably  fatal.  But  there  are  so  few  cases  that  the  question 
of  transportation  almost  never  arises. 

The  regulations  of  Delaware  include  erysipelas  and  puerperal  fever 
in  the  diseases  forbidden  to  travel.  These  infections  with  the  pus- 
producing  organisms,  while  serious  in  themselves  and  dangerous 
enough  to  people  with  open  wounds  who  may  find  themselves  adja- 
cent, as  in  surgical  or  maternity  wards,  are  not  likely  to  be  dangerous  to 
other  travelers  under  the  usual  conditions  of  travel  if  reasonable  pre- 
cautions are  taken,  and  there  does  not  seem  to  be  sufficient  reason  why 

<7  Delaware,  New  Jersey.    May  be  carried  in  Delaware  with  the  permission  of  the  State  Voard  of  health. 
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they  should  not  be  transported  where  there  is  need  of  it.  They  should 
be  isolated  and  personally  attended,  and  dischai^es  from  their  lesions 
should  be  disinfected  or  destroyed. 

Why  malaria,  trichinosis,  hydrophobia,  'Huberculosis  in  any  of 
its  manifestations,"  or  trachoma  should  be  forbidden  to  enter  the 
cars  of  common  carriers,  as  they  are  in  the  State  of  New  Jersey,  is 
difficult  to  see.  If  malaria  were  a  rare  disease  there  might  be  reason 
to  restrain  its  subjects;  but  where  the  disease  exists  at  all  it  is  fre- 
quently the  case  that  a  large  proportion  of  the  population  is  in- 
fected, and  for  all  but  the  relatively  brief  period  of  the  paroxysm 
of  fever  most  of  the  cases  go  on  about  their  affairs,  so  that  restraint 
is  not  feasible.  Nor  is  it  necessary.  Contact  with  the  patient 
himself  is  without  danger.  The  disease  can  be  contracted  only  from 
the  bite  of  the  anopheles  mosquito,  at  an  interval  of  some  days 
after  it  has  become  infected  by  biting  a  malaria  patient.  Where 
mosquitoes  are  allowed  to  breed  freely,  malaria  is  likely  to  be  preva- 
lent, and  their  elimination  is  the  only  preventive  measure  that  has 
ever  been  f oimd  to  be  of  any  considerable  value.  There  is  of  course 
good  reason  why  malarious  patients  should  not  migrate  into  regions 
where  the  anopheles  aboimd  but  where  there  is  no  malaria,  for  from 
such  patients  the  disease  may  gain  a  foothold.  But  this  has  nothing^ 
to  do  with  the  danger  of  their  riding  in  cars. 

Hydrophobia  and  trichinosis  can  hot  possibly  be  dangerous  to- 
other travelers.  Neither  disease  is  transmitted  directly  from  one 
person  to  another. 

In  the  case  of  trachoma,  an  infectious  disease  of  the  eyes,  there 
would  be  reason  for  excessive  caution  if  the  common  towel  were 
still  in  use;  but  with  the  abohtion  of  that,  the  danger  practicaUy 
disappears  under  the  ordinary  conditions  of  travel.  Eye  to  eye 
transfer  of  the  virus,  directly  or  through  some  indirect  agency,  is 
required  for  the  infection  to  take  place;  and  the  common  towel  is 
practically  the  only  means  of  bringing  this  about,  at  least  on  board 
a  train.  But  aside  from  the  danger  that  might  arise,  the  trachoma- 
tous patient  is  neither  sick  nor  ordinarly  discoverable,  and  he  will 
rarely  be  amenable  to  regulatory  measures.  , 

For  those  who  are  sick  of  the  noncommunicable  diseases  the 
necessities  in  travel  are  only  those  which  will  give  to  them  a  reason- 
able degree  of  comfort  and  will  not  too  greatly  interfere  with  the 
comfort  of  other  travelers.  If  the  illness  is  so  severe  as  to  be  entirely 
disabling,  the  patient  should  have  a  compartment  to  himself  and  be 
accompanied  by  an  attendant,  for  there  is  no  one  in  charge  of  regular 
railway  travel  who  is  either  skilled  enough,  interested  enough,  or 
has  time  enough  to  attend  to  more  than  the  simplest  of  sick  people's 
wants.  The  noninfectious  sick  who  are  able  to  care  for  themselves 
should  be  allowed  to  travel  as  healthy  people  do. 
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CASES  DISCOVERED  EN  ROUTE. 

The  suspicion  or  discovery  of  a  case  of  one  of  the  dangerous  com- 
municable diseases  among  railway  passengers  always  gives  rise  to 
an  uncomfortable  situation  for  those  in  charge  of  the  operation  of 
trains,  because  of  the  possibility  that  train  movement  may  be  inter- 
fered with.  One  object  to  be  attained  in  the  handling  of  such  cases 
is  to  limit  interference  with  traffic  and  with  the  comfort  and*  con- 
venience of  other  passengers  to  the  minimum  consistent  with  the 
safety  of  the  public  health.  The  first  essential  is  for  the  person  in 
charge  to  get  competent  medical  advice,  so  that  he  may  know  what 
his  problem  is.  The  railways  generally  have  extensive  medical  organ- 
izations, and  some  member  of  the  staff  can  usually  be  reached  by  wire 
without  unreasonable  delay.  If  there  is  space  available  in  which 
isolation  of  the  suspect  can  be  carried  out  quietly,  this  should  be 
done  while  medical  aid  is  being  awaited;  but  if  much  commotion 
is  necessary  things  may  be  best  let  alone  imtil  final  action  can  be 
taken. 

The  final  disposition  of  such  cases  will  always  lie  with  the  public 
health  officials,  and  the  most  direct  means  possible  of  calUng  them 
into  consulation  should  be  utilized.  The  railroad  surgeon  may  make 
the  diagnosis,  may  institute  isolation  and  provide  for  temporary  care, 
but  in  all  States  and  all  communities  the  communicable  diseases  are 
:subject  to  quarantine  regulations  which  must  be  carried  out  under 
the  supervision  of  a  health  officer.  A  reasonable  attempt  at  provid- 
ing proper  care  for  an  afflicted  person  is  all  that  is  demanded  up 
'to  the  time  such  as  officer  becomes  available,  but  after  that  time  his 
judgment  must  be  followed  and  the  case  disposed  of  according  to 
his  orders. 

Many  of  the  States  have  provisions  in  their  quarantine  laws  spe- 
<;ifically  relating  to  cases  of  infectious  diseases  discovered  on  railway 
trains  in  transit.  The  State  board  of  health  is  usually  given  very 
broad  powers  in  dealing  with  such  cases.  A  common  provision  of 
the  laws  is  to  the  effect  that  the  car  occupied  by  such  a  passenger 
may  be  detained  on  any  siding,  held  in  isolation,  fumigated,  dis- 
infected, or  otherwise  disposed  of  under  such  rules  as  the  board  of 
health  deems  necessary  under  the  circumstances.  In  some  States 
the  railway  conductor  who  discovers  or  suspects  that  he  is  carrying 
An  infectious  passenger  is  required  to  notify  by  telegraph  or  telephone 
the  nearest  public-health  officer  and  to  take  orders  from  him  con- 
cerning the  disposition  of  both  the  passenger  and  the  car.  In  one 
State  **  the  carrier  is  required  to  return  the  patient  to  the  point  of  his 
departure,  though  no  rules  or  regulations  are  provided  governing  the 
manner  in  which  the  return  transportation  is  to  be  carried  out  so  as  to 
protect  the  public. 

*»  Nebraska. 
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The  Standard  Railway  Sanitary  Code  and  the  Interstate  Quaran- 
tine Regulations  contain  provisions  giving  definite  instructions  a£^ 
to  the  method  of  procedure  by  the  railway  personnel  when  communi- 
cable diseases  are  discovered  or  suspected  among  railway  travelers. 
The  sections  of  the  standard  code  dealing  with  the  subject  read  as 
follows: 

Sscr  6.  Suspected  cases. — If  a  conductor  or  other  person  in  chai^  of  a  railway 
train,  car,  or  other  conveyance,  or  an  agent  or  other  person  in  charge  of  a  railway 
station,  shall  have  any  reason  to  suspect  that  a  passenger  or  a  person  contemplatin? 
passage  is  afflicted  with  any  of  the  diseases  enumerated  in  sections  1,  3,  and  4,  he 
shall  notify  the  nearest  health  officer,  or  company  physician  if  the  health  officer  » 
not  available,  by  the  quickest  and  most  practicable  means  possible,  of  his  BuapicioD; 
and  said  health  officer  or  physician  shall  immediately  proceed  to  the  train,  car.  or 
other  conveyance  at  the  nearest  possible  point,  or  to  the  railway  station,  to  determine 
whether  such  disease  exists. 

Seo.  7.  Disposition. — If  the  health  officer  or  physician,  as  provided  for  in  sectioD 
6,  shall  find  any  such  person  to  be  afflicted  with  any  of  the  diseases  enumerated  in 
sections  1,  3,  and  4,  he  shall  remove  such  person  from  the  station  or  conveyance,  or 
shall  isolate  him  and  arrange  for  his  removal  at  the  nearest  convenient  point;  shall 
treat  the  car  or  other  conveyance  as  infected  premises,  allowing  it  to  proceed  to  a  con- 
venient place  for  proper  treatment  if  in  his  judgment  consistent  with  the  public  wel- 
fare, in  such  case  notifying  the  health  officer  in  whose  jurisdiction  the  place  is  located; 
and  shall  take  such  other  measures  as  will  protect  the  public  health:  Provided,  That 
if  not  prohibited  in  sections  1  and  2  of  these  regulations  the  afflicted  person  so  found 
may  be  allowed  to  continue  his  travel  if  arrangements  are  made  to  comply,  and  he 
does  so  comply,  with  the  requirements  of  the  section  of  these  regulations  pertaining 
to  the  disease  with  which  he  is  afflicted. 

The  above-quoted  regulations  apply  locally  in  the  20  States  that 
have  officially  adopted  the  Standard  Railway  Sanitary  Code,  namely* 
Alabama,  Florida,  Georgia,  Illinois,  Kansas,  Kentucky,  Louisiana, 
Maine,  Maryland,  Michigan,  Minnesota,  Mississippi,  New  Hampshire. 
North  Dakota,  South  Carolina,  Tennessee,  Virginia,  West  Virginia. 
Washington,  and  Wisconsin.  In  States  where  there  are  no  specific 
regulations,  those  quoted  furnish  a  safe  guide  to  proper  practice  and 
may  be  followed  with  assiu'ance  that  all  reasonable  requirements  an* 
being  met. 

The  Interstate  Quarantine  Regulations,  applying  to  all  interstate 
traffic,  are  practically  to  the  same  effect  as  the  Standard  Railway' 
Sanitary  Code,  though  cast  in  a  somewhat  different  form.  While 
it^  not  stated,  as  it  is  in  the  Standard  Code,  that  the  patient  ma^ 
be  allowed  to  proceed  if  he  is  able  to  comply  with  the  regulation:> 
applying  to  his  particular  disease,  this  must  be  understood;  other- 
wise the  regulations  concerning  the  transportation  of  particular 
diseases  would  have  no  meaning.  Since  both  codes  agree  in  all 
essential  requirements  pertaining  to  the  transportation  of  the  various 
diseases,  the  handling  of  the  matter  of  continuance  of  the  journey 
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^will  be  the  same  whether  the  journey  is  intrastate  or  interstate. 
The  Interstate  Quarantine  Regulations  read  as  follows: 

Sec.  9.  Sick  passengers  en  route. — In  the  event  of  the  appearance  of  any  disease 
mentioned  in  section  1,  with  the  exception  of  tuberculdsis  and  venereal  diseases,  in 
any  person  aboard  any  car,  vessel,  vehicle,  or  conveyance  operating  in  interstate 
traffic,  the  conunon  carrier  shall  at  once  isolate  the  sick  person  and  remove  him  from 
tlie  car,  vessel,  vehicle,  or  conveyance  at  the  first  convenient  place  at  which  reasonable 
provision  may  be  had  for  the  protection  of  the  patient  and  the  public  health,  and  shall 
immediately  notify  the  Surgeon  General  of  the  United  States  Public  Health  Service 
and  the  State  and  local  health  officer  of  the  place  at  which  the  person  was  removed 
from  such  car,  vessel,  vehicle,  or  conveyance. 

(a)  In  accordance  with  the  foregoing  paragraph,  a  yellow-fever  case  occurring  en 
route  shall  be  isolated  in  a  compartment  so  screened  as  to  prevent  the  entrance  or 
exit  of  mosquitoes,  or  their  access  to  the  patient;  and  the  patient  shall  not  be  dis- 
embarked in  infectible  territory  unless  thoroughly  protected  from  mosquitoes,  and 
unless  permission  for  such  disembarkation  has  been  obtained  from  the  State  and  local 
health  officials  having  jurisdiction  over  the  place  of  disembarkation. 

CONVEYANCES  VACATED  BY  INFECTED  PERSONS. 

The  after  care  of  premises  vacated  hy  cases  of  the  communicable 
diseases  has  varied  from  time  to  time  according  to  the  prevailing 
belief  as  to  the  manner  in  which  infections  are  commonly  transmitted. 
It  is  not  even  now  on  an  entirely  satisfactory  basis  for  all  diseases, 
but  as  accurate  knowledge  of  the  modes  of  transmission  of  particular 
diseases  has  been  acquired  the  details  of  preventing  their  spread 
have  become  more  logical  and  more  effective  and  tlie  indications 
for  the  after  care  of  quarters  have  become  clearer.  When  we  learned 
to  a  certainity  that  malaria  and  yellow  fever  are  transmitted  only 
by  mosquitoes,  it  ceased  to  be  necessary  to  expend  efforts  on  sterilizing 
rugs  and  furniture;  when  it  became  apparent  that  most  pathogenic 
bacteria  have  only  a  very  short  life  outside  of  the  body  and  that 
direct  or  indirect  personal  contact  is  the  conunon  means  of  trans- 
mitting the  common  infectious  diseases,  the  after  care  of  vacated 
quarters  began  to  give  way  to  destruction  of  dangerous  discharges 
and  excreta  during  the  course  of  the  illness. 

Scarcely  more  than  a  decade  ago  terminal  disinfection  by  means 
of  fumigation  was  the  rule  after  all  infectious  diseases;  to  neglect  it 
was  to  indulge  in  criminal  carelessness.  When  Chapin*"  first  seriously 
questioned  the  usefulness  of  terminal  fumigation,  in  an  address  be- 
fore the  American  Medical  Association  in  1905,  he  aroused  a  storm 
of  protest;  but  since  that  time  the  trend  of  thought  has  been  grad- 
ually toward  the  acceptance  of  iiis  view,  imtil  now  there  are  few 
sanitarians  who  place  any  considerable  value  on  terminal  disinfection 
as  a  disease-preventing  measure.  Faith  is  pinned  to  rigid  cleanliness 
during  the  course  of  the  disease  and  to  the  immediate  disinfection 
of  discharges  as  they  occur.     Fumigation  of  vacated  quarters  has 

«  Chapln,  The  Fetuta  of  Diainfoction,  J.  A.  M.  A.,  1006,  xlvU,  574. 
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ceased  to  be  a  standard  procedure  in  many  of  the  larger  cities  and  in 
some  of  the  States,  terminal  cleansing  taking  its  place;  in  some  it  has 
become  entirely  obsolete;  and  it  has  been  found  that  subsequent 
cases  do  not  occur  more  frequently  in  houses  where  fumigation  is 
omitted  than  in  those  where  it  is  carried  out.  The  room  itself  is  a 
very  slight  source  of  infection.  This  fact  is  so  well  established  that 
the  American  Public  Health  Association*®  has  gone  on  record 
against  the  necessity  of  terminal  disinfection,  other  than  that  in- 
volved in  thorough  mechanical  cleansing,  after  all  the  communicable 
diseases  except  cholera,  plague,  and  smallpox. 

These  new  interpretations  apply  of  course  to  the  care  of  railway 
cars  that  have  carried  infectious  diseases.  The  first  hygienic  neces- 
sity is  for  rigid  cleanliness  and  the  disinfection  of  discharges  while 
the  patient  is  in  transit,  as  has  been  provided  for  in  regulations  I 
already  discussed;  the  second  is  for  thorough  mechanical  cleaning 
when  the  car  is  vacated  and  has  reached  its  terminal.  For  the  com- 
mon infectious  diseases  no  more  is  required  to  overcome  the  dangers 
of  transmission,  and  no  more  is  generally  demanded  by  the  rules  of 
boards  of  health.  But  there  are  still  many  boards  of  both  cities  and 
States  that  require  terminal  disinfection  after  most  of  the  communi- 
cable diseases,  and  practically  all  of  them  require  it  after  smallpox 
and  a  few  others.  There  has  been  included,  therefore,  in  both  the 
Standard  Railway  Sanitary  Code  and  the  Interstate  Quarantine 
Regulations,  which  are  practically  identical  on  this  point,  a  require- 
ment for  terminal  disinfection  after  all  the  communicable  diseases 
for  which  travel  regulations  are  made  except  the  venereal  diseases 
and  tuberculosis.  The  Interstate  Quarantine  Regulations  read  as 
follows: 

Sec.  10.  Conveyances  vacated  by  infected  persona. — Immediately  after  vacation  by  a 
person  having  any  of  the  diseasee  mentioned  in  section  1,  with  the  exception  of  pul- 
monary tuberculosis  and  venereal  diseases,  any  berth,  compartment,  or  stateroom 
should  be  closed  and  not  again  occupied  until  properly  cleaned  and  disinfected,  and 
all  bedding,  blankets,  and  linen  in  any  such  space  should  be  laundered  or  other- 
wise thoroughly  cleaned  and  disinfected  before  being  again  used. 

(a)  In  regard  to  a  yellow-fever  case,  the  compartment  vacated  by  the  patient  shall 
be  fumigated  immediately  upon  disembarkation  of  patient  in  such  manner  as  to  in- 
sure the  complete  destruction  of  all  mosquitoes  contained  therein. 

It  is  not  necessary  to  go  into  the  details  of  mechanical  cleaning  here. 
Soap  and  water  and  physical  work  are  its  elements,  sunlight  and  air 
its  accessories;  and  the  qualifying  adjective,  thorough,  should  be 
always  kept  in  mind.  It  is  a  common  practice  of  the  railroads  to  add 
one  of  the  many  coal-tar  disinfectants  to  the  wash  water  in  car  clean- 
ing. In  1  or  2  per  cent  solution  they  have  a  considerable  bactericidal 
efficiency,  and  may  be  considered  as  adding  effectiveness  to  the 

M  Report  o(  the  Committee  on  Standard  Methods  tar  the  Control  of  Communicable  Diseases,  U.  S. 
Public  Health  Reports,  October  12, 1917.    Reprint  No.  436. 
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.   renovating  process.    But  this  can  not  be  considered  as  fulfilling  the 
conditions  of  the  regulation.    There  are  some  parts  of  the  car,  or 
':   some  things  m  it,  that  can  not  very  well  be  washed— wmdow  shades, 
carpets,  the  coverings  of  seats,  and  the  mattresses  and  pillows  of 
^    sleeping  cars — and  some  other  process  must  be  employed.    The  com- 
'    mon  way  of  carrying  out  general  disinfection  is  by  means  of  fumi- 
gation with  formaldehyde  gas.    That  is  what  is  contemplated  by  the 
regulation.     It  should  be  so  understood. 
[^        In  the  treatment  of  all  spaces  where  communicable  disease  patients 
'    have  been,  the  value  of  sunlight  as  a  bactericidal  agent  should 
always  be  kept  in  mind.     Cars   are  fortimately  rooms  of  many 
windows,  and  may  often  be  flooded  with  sunlight  while  cleaning  is 
'    going  on.     Advantage   should  be   taken   of  this  fact.     Whenever 
'    possible,  all  mpvable  things  in  the  compartment  should  be  taken 
-    out  of  the  car  where  they  may  be  better  exposed.    Upholstered 
seats,  mattresses,  pillows,  and  hangings  should  be  placed  in  the  sun 
for  several  hours,  and  should  be  turned  over  from  time  to  time  so 
that  all  sides  may  be  equally  affected. 

Washable  materials,  such  as  blankets  and  the  outer  ticks  of  pillows 
(all  sleeping-car  pillows  are  supplied  with  double  ticks) ,  should  be 
sent  to  the  laundry  for  washing,  where  they  will  be  rendered  essen- 
tially sterile.  All  linen  will  be  similarly  treated  as  a  matter  of  course, 
since  there  is  no  such  thing  as  its  repeated  use  in  car  service  in  this 
coimtry. 

It  is  not  contemplated  that  the  insect-borne  diseases,  plague, 
yellow  fever,  and  typhus  fever,  will  have  occupied  railway  cars;  they 
are. not  accepted  for  transportation  imder  any  circumstances.  It 
has  occasionaHy  happened,  however,  that  one  of  these  diseases  has 
developed  in  a  passenger  en  route.  The  occurrence  of  such  cases  is 
so  exceedingly  rare  that  general  rules  can  scarcely  be  made  to  cover 
the  situation,  which  must  be  dealt  with  according  to  local  conditions. 
Attention  will,  of  course,  be  directed  to  destroying  the  insects  con- 
cerned, if  these  by  any  chance  have  accompanied  the  patient.  For- 
maldehyde gas  will  not  kill  them.  Sulphur  will  do  it,  if  burned  in 
sufficient  quantity,  but  it  has  the  disadvantage  of  being  destructive 
to  the  color  of  fabrics  and  corrosive  to  metals.  Thorough  spraying 
■  with  an  insecticide  solution,  of  which  the  market  affords  a  great 
number,  will  be  effective  if  properly  done.  Without  doubt  the  best 
insecticide  is  hydrocyanic  acid  gas,  but  it  is  so  exceedingly  poisonous 
to  human  beings  that  it  can  be  used  only  imder  the  direct  supervi- 
sion of  experts;  and  even  then  fatal  accidents  may  occur.  In  any 
of  these  cases  the  local  board  of  health  will,  however,  usually  take 
charge;  and  anything  they  order  must  be  done,  even  to  the  destruc- 
tion by  fire  of  bedding  and  fiunishings,  as  has  sometimes  been 
demanded.  If  the  expense  is  considerable,  it  is  so.  seldom  incurred 
as  to  be  of  little  consequence. 


APPENDIX. 

INTERSTATE  QUARANTINE  REGULATIONS. 

The  Interstate  Quarantine  Regulationfl  of  the  United  States  are  promulgated  by 
the  Secretary  of  the  Treasury  on  the  advice  of  the  United  States  Public  Health  Service 
under  powers  conferred  by  an  act  of  Congress  approved  February  15, 1893.  They  have 
the  force  of  law  and  penalties  may  be  imposed  for  noncompliance.  They  apply  to 
all  traffic  passing  from  one  State  into  another. 

The  Interstate  Quarantine  Regulations  now  in  force  are  the  product  of  gradual 
growth  by  addition  and  revision  through  a  long  period  of  years.  They  consist  of  31 
sections,  divided  as  follows:  (I)  Transportation  of  persons  or  things  infected  with 
communicable  diseases;  sections  1  to  18.  (II)  Water  supplies;  aections  19  and  20. 
(Ill)  Sanitation  of  cars  and  vessels;  sections  21  to  29.  (IV)  Sanitation  of  stations  and 
camps;  sections  30  and  31. 

Only  the  first  10  sections  of  the  regulations  apply  to  the  transportation  of  peisons 
infected  with  communicable  diseases.  They  are  as  follow: 

Sec.  1.  Quardktinahle  diseases. — ^For  the  purpose  of  interstate  quarantine  the  fol- 
lowing diseases  shall  be  regarded  as  contagious  and  infectious  diseases  within  the 
meaning  of  section  3  of  the  act  approved  February  15, 1893:  Plague,  cholera,  smallpox, 
typhus  fever,  yellow  fever,  typhoid  fever,  paratyphoid,  dysentery,  pulmonary  tuber- 
culosis, leprosy,  scarlet  fever,  diphtheria,  measles,  whooping  cough,  epidemic  cerebro- 
spinal meningitis,  anterior  i>oliomyelitiB,  Rocky  Mountain  spotted  or  tick  fever, 
syphilis,  gonorrhea,  chancroid,  anthrax,  influenza,  pneiunonia,  epidemic  encephalitis, 
septic  sore  throat,  rubella,  and  chicken  pox. 

Sec.  2.  QuaranHnabU  persons  or  things, — ^Any  person  or  thing,  either  living  or  dead, 
which  has  been  unduly  exposed  to  or  in  intimate  contact  with  or  is  infected  with 
any  of  the  diseases  enumerated  in  section  1,  except  as  otherwise  provided  in  these 
regulations,  shall  be  regarded  as  contagious  or  infectious  until  the  contrary  haa  been 
proved,  and  if  found  in  any  car,  vessel,  vehicle,  or  conveyance  undergoing  interstate 
transportation,  shall  be  subjected  to  such  inspection,  disinfection,  or  other  measures 
as  may  be  necessary  to  prevent  the  spread  of  the  infection  from  them. 

Sec  3.  Observance  of  travel  regulations, — Common  carriers  shall  not  knowingly 
accept  for  transportation  from  one  State  or  Territory  or  the  District  of  Colimibia  into 
another  State  of  Territory  or  the  District  of  Columbia  any  person  suffering  from  any  of 
the  diseases  mentioned  in  section  1,  except  as  hereinafter  provided;  and  no  person 
knowing  that  he  is  in  the  communicable  stage  of  any  of  the  diseases  enumerated  in 
section  1  shall  travel  on  any  car,  vessel,  vehicle,  or  other  conveyance  engaging  in 
interstate  traffic,  except  as  hereinafter  provided,  nor  shall  any  parent,  guardian, 
physician,  nurse,  or  other  person  allow  or  procure  such  transportation  for  any  minor, 
ward,  patient,  or  other  person  under  his  charge. 

Sec.  4.  Persons  prohibited  from  travel. — No  person  infected  with  plague,  cholera, 
smallpox,  yellow  fever,  or  typhus  fever  shall  be  received  by  common  carriers,  their 
agents,  or  employees,  upon  any  vessel,  car,  vehicle,  or  conveyance  operating  in 
interstate  traffic. 

Sec.  5.  Travel  of  lepers. — Common  carriers  shall  not  accept  for  transportation  or 
transport  in  interstate  traffic  any  person  known  by  them  to  be  afflicted  with  leproey, 
nor  shall  any  person  so  afflicted  accept  such  transportation  except  as  hereinafter 
provided. 
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(a)  A  person  afflicted  with  lepioey  shall  be  permitted  to  accept  transportation  upon 
presentation  of  permits  from  the  Surgeon  General  of  the  United  States  Public  Health 
Service,  or  his  accredited  representative,  and  from  the  health  authorities  of  the  States, 
Territoriee,  or  District  of  Columbia  to  and  from  which  he  intends  to  travel,  stating 
that  such  person  may  be  received  under  such  restrictions,  which  shall  be  specified 
in  each  instance,  as  will  prevent  the  spread  of  the  disease,  provided  such  person 
shall  have  agreed  in  writing  to  comply,  and  does  so  comply,  with  the  restrictions  as 
specified. 

(6)  Any  person  who  presents  symptoms  of  leprosy,  and  who  is  traveling  or  who 
has  left  the  State  where  he  resides  in  violation  of  the  above  regulations,  shall  be  de- 
tained; and,  if  proved  to  be  a  leper,  shall  be  returned  to  such  State  or  removed  to  such 
Federal  station  as  the  Secretary  of  the  Treasury  may  designate,  and  the  proper  health 
authorities  notified. 

Sec.  6.  Travel  of  diseased  persons. — ^Except  as  prohibited  in  section  3  and  except 
leprosy,  pulmonary  tuberculosis,  and  venereal  diseases  provided  for  in  other  para- 
graphs of  these  regulations,  common  carriers  shall  not  receive  upon  any  car,  vessel, 
or  conveyance  operating  in  interstate  traffic  any  person  known  by  them  to  be  afflicted 
with  any  of  the  diseases  enumerated  in  section  1,  or  any  person  known  to  be  a  carrier 
of  these  diseases,  unless  removal  and  entrance  permits  have  been  granted  by  the 
State  or  local  health  officers  at  the  places  of  departure  and  arrival,  and  unless  such  per- 
son is  placed  in  a  compartment  separate  from  other  passengers,  is  accompanied  by  a 
properly  qualified  nurse  or  other  attendant,  and  unless  such  nurse  or  attendant  has 
pledged  himself  or  herself  in  writing  to  the  common  carrier  to  comply  with  the 
following  regulations,  and  does  so  comply  while  in  transit: 

(a)  Communication  with  the  compartment  within  which  the  patient  is  traveling 
shall  be  restricted  to  the  minimum  consistent  with  the  proper  care  and  safety  of  the 
patient. 

(6)  All  dishes  and  utensils  used  by  the  patient  en  route  shall  be  placed  in  a  5  per 
cent  solution  of  carbolic  acid  or  other  fluid  of  equivalent  disinfecting  value  for  at  least 
one  hour  after  they  have  been  used  and  before  being  allowed  to  leave  the  compart- 
ment. 

(c)  All  sputum  and  nasal  discharges  from  the  patient  shall  be  received  in  gauze  or 
paper,  which  shall  be  deposited  in  a  paper  bag  or  in  a  closed  vessel  and  shall  be  de- 
stroyed by  burning  or  disinfected  by  immersing  for  at  least  one  hour  in  a  5  per  cent 
solution  of  carbolic  acid  or  other  solution  of  eqtiivalent  disinfecting  value. 

(d)  Said  nurse  or  attendant  shall,  after  performing  any  service  to  the  patient,  at 
once  cleanse  the  hands  by  washing  them  in  a  2  per  cent  solution  of  carbolic  acid  or 
other  fluid  of  equivalent  disinfecting  value. 

(e)  In  the  case  of  a  peraon  afflicted  with  typhoid  fever^  paratyphoid  fever,  or 
dysentery  the  nurse  or  attendant  shall  pledge  himself  or  herself  in  writing  to  the 
common  carrier  to  comply  with  the  following  regulations  while  in  transit,  in  addition 
to  (a),  (6),  (c),  and  (d)  of  this  section: 

1.  All  urine  and  feces  of  the  patient  shall  be  received  into  a  5  per  cent  solution  of 
carbolic  acid  or  other  fluid  of  equivalent  disinfecting  value,  placed  in  a  covered  ves- 
sel, thoroughly  mixed,  and  allowed  to  stand  for  at  least  two  hours  after  the  last  addi- 
tion thereto  before  being  burned,  destroyed,  or  emptied. 

2.  A  sheet  of  rubber  or  other  impervious  material  shall  be  carried  and  shaU  be 
spread  between  the  sheet  and  the  mattress  of  any  bed  that  may  be  used  by  the  patient 
while  in  transit. 

3.  Said  nurse  or  attendant  shall  use  all  necessary  precautions  to  prevent  the  access 
of  flies  to  the  patient  or  his  dischaiges. 

4.  Provided^  That  if  a  person  with  typhoid,  paratyphoid,  or  dysentry  is  presented 
at  a  railway  station  in  ignorance  of  these  regulations  and  his  transportation  is  necessary 
as  a  life-saving  or  safeguarding  measure,  an  emergency  may  be  declared,  and  the 
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patient  may  be  carried  a  reasonable  distance  in  a  baggage  car  if  accompanied  by  ao 
attendant  responsible  for  Ms  care  and  removal:  Provided  also.  That  regulations  («), 
W  t  (^) }  W  >  ft^d  (^)  o'  this  section  shall  be  complied  with  in  so  ftur  as  the  circiiinfltanc» 
will  allow,  and  that  all  bedding,  clothing,  rags,  or  cloths  used  by  the  patient  shall  be 
removed  with  him:  And  provided  further  ^  That  any  parts  of  the  car  which  have  becooie 
contaminated  by  any  dischargee  of  the  patient  shall  be  disinfected  as  soon  as  paacti- 
cable,  but  not  later  than  the  end  of  the  run,  by  washing  with  a  5  pa-  cent  solution  of 
carbolic  acid  or  other  fluid  of  equivalent  disinfecting  value. 

Sec.  7.  Trofoel  of  tuberculous  persons. — Common  carriers,  their  agents  or  employees. 
shall  not  receive  for  interstate  transportation  any  person  known  by  them  to  be  afflicted 
with  pulmonary  tuberculosis  in  a  communicable  stage  unless  said  person  is  provided 
with  (a)  a  sputum  cup  made  of  impervious  material  and  so  constructed  as  to  admit  of 
being  tightly  closed  when  not  in  use;  (6)  a  sufficient  supply  of  gauze,  papers,  or  similsr 
articles  of  the  proper  size  to  cover  the  mouth  and  nose  while  coughing  or  sneezing; 
(e)  a  heavy  paper  bag  or  other  tight  container  for  receiving  the  soiled  gauze,  paper, 
or  similar  artides;  and  imless  such  person  shall  obligate  himself  to  use  the  artkles 
provided  for  in  the  manner  intended,  and  to  destroy  said  articles  by  buming^  or  to 
disinfect  them  by  immersing  for  at  least  one  hour  in  a  5  per  cent  solution  of  carbolic 
acid  or  other  solution  of  equivalent  disinfecting  value  in  a  covered  vessel. 

Sec.  8.  Travel  of  venereally  infected  persons, — (a)  Any  person  infected  with  syphilis, 
gonorrhea,  or  chancroid  who  wishes  to  engage  in  interstate  travel  must  fint  obtun 
a  permit,  in  writing,  from  the  local  health  officer  under  whoee  jiuisdiction  he  resides. 
This  permit  shall  state  that,  in  the  opinion  of  the  health  officer,  such  travel  is  not 
dangerous  to  the  public  health. 

(6)  Any  i)er8on  infected  with  B3rphilis,  gonorrhea,  or  chancroid  who  wiahes  to 
change  his  residence  from  one  State  to  another  must  first  obtain  his  release,  in  writing, 
from  the  local  health  officer.  He  shall  inform  the  local  health  officer  as  to  the  place 
where  he  intends  to  reside,  and  shall  agree,  in  writing,  to  report  in  person  to  the  proper 
health  officer  within  one  week  after  arrival  at  his  new  residence.  It  shall  be  the  duty 
of  the  health  officer  who  issues  the  release  to  promptly  notify  the  health  officer  under 
whose  jurisdiction  the  infected  person  is  to  enter  of  itsissue.  This  release  shall  con- 
tain the  name  and  address  of  the  infected  person.  The  receiving  health  officer  Ehall^ 
in  turn,  report  the  arrival  of  the  infected  person  to  the  health  officer  who  issued  his 
release  and  notify  the  State  health  officer  of  his  State  that  a  person  infected  with 
venereal  disease  has  entered  his  jurisdiction. 

(c)  Any  person  infected  with  syphilis,  gonorrhea,  or  chancroid  who  wishes  to  engage 
in  interstate  travel  or  change  his  residence  shall  agree  to  continue  treatment  under 
the  direction  of  a  reputable  physician  until  the  health  officer,  or  his  accredited  repre- 
sentative, shall  have  complied  with  the  State  board  of  health  requirements  for  release 
of  venerally  infected  persons. 

Sec.  9.  Sick  passenger  en  route. — In  the  event  of  the  appearance  of  any  disease 
mentioned  in  section  I,  with  the  exception  of  tuberculosis  and  venereal  diseases,  in 
any  person  aboard  any  car,  vessel,  vehicle,  or  conveyance  operating  in  interstate 
traffic,  the  common  carrier  shall  at  once  isolate  the  sick  penson  and  remove  him  from  the 
car,  vessel,  vehicle,  or  conveyance  at  the  first  convenient  place  at  which  reason- 
able  provision  may  be  had  for  the  protection  of  the  patient  and  the  public  health,  and 
shall  immediately  notify  the  Surgeon  General  of  the  United  States  Public  Health 
Service  and  the  State  and  local  health  officer  of  the  place  at  which  the  person  was 
removed  from  such  car,  vessel,  vehicle,  or  conveyance. 

(a)  In  accordance  with  the  foregoing  paragraph,  a  yellow-fever  case  occurring  en 
route  shall  be  isolated  in  a  compartment  so  screened  as  to  prevent  the  entrance  or 
exit  of  mosquitoes,  or  their  access  to  the  patient;  and  the  patient  shall  not  be  disem- 
barked in  infectible  territory  unless  thoroughly  piotected  from  mosquitoes,  and  unless 
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I>ermi88ioii  for  such  disembarli^tion  has  been  obtained  from  the  State  and  local  health 
officials  having  jurisdiction  over  the  place  of  disembarkation. 

Ssc.  10.  C<mveyance9  vaoaied  hy  infecUd  peraons, — ^Immediately  after  vacation  by 
A  person  having  any  of  the  diseases  mentioned  in  section  1,  with  the  exception  of 
pulmonary  tuberculosis  and  venereal  diseases,  any  berth,  compartment,  or  state- 
room should  be  closed  and  not  again  occupied  until  properly  cleaned  and  disinfected, 
and  all  bedding,  blankets,  and  linen  in  any  such  space  should  be  laundered  or  other- 
^wise  thoroughly  cleaned  and  disinfected  before  being  again  used. 

(a)  In  regard  to  a  yellow-fever  case,  the  compartment  vacated  by  the  patient  shall 
be  fumigated  immediately  upon  disembarkation  of  patient  in  such  manner  as  to  insure 
the  complete  destruction  of  all  mosquitoes  contained  therein. 

STANDARD  RAILWAY  SANITARY  CODE. 

What  is  now  known  as  the  Standard  Railway  Sanitary  Code  was  originally  prepared, 
under  the  simpler  title  of  a  railway  sanitary  code,  by  the  committee  on  health  and 
medical  relief  for  the  United  States  Railroad  Administration.  It  was  submitted  to 
the  Surgeon  General  of  the  United  States  Public  Health  Service,  and  such  changes 
were  made  as  were  necessary  to  bring  it  into  accord  with  the  Interstate  Quarantine 
R^:ulation8  as  they  then  were,  and  was  then  distributed  by  the  Director  General  of 
Railroads  to  the  various  Federal  managers  as  a  guide  to  standard  practice.  When  the 
committee  on  health  and  medical  relief  was  dissolved,  early  in  1920,  the  code  was 
presented  to  the  Conference  of  State  and  Provincial  Health  Authorities  of  North 
America,  which,  after  some  minor  amendments,  adopted  it  at  the  annual  meeting  in 
May,  1920,  under  its  present  title,  and  recommended  that  the  several  States  adopt 
and  promulgate  it  as  a  part  of  their  sanitary  regulations. 

The  purpose  of  this  action  by  the  Conference  of  State  Health  Authorities  was  to 
replace  with  a  uniform  code  the  diverse  and  often  inconsistent  regulations  of  the 
States  for  the  sanitary  control  of  railway  traffic  and  to  harmonize  the  intrastate  with 
the  interstate  r^:ulations.  In  accordance  with  the  recommendation  the  code  has 
be^n  adopted  and  is  now  in  effect  in  the  following  20  States:  Alabama,  Florida, 
Georgia,  Illinois,  Kansas,  Kentucky,  Louisiana,  Maine,  Maryland,  Michigan,  Minne- 
sota, Mississippi,  New  Hampshire,  North  Dakota,  South  Carolina,  Tennessee,  Virginia, 
Washington,  West  Virginia,  Wisconsin. 

The  Standard  Railway  Sanitary  Code  consists  of  91  sections,  di\dded  as  follows: 
(I)  Transportation  of  persons  having  communicable  diseases;  sections  1  to  10.  (II) 
Water  and  ice  supplies;  sections  11  to  15.  (Ill)  Cleaning  and  disinfection  of  cars; 
sections  16  to  20.  (IV)  Sanitation  of  cars  in  service;  sections  21  to  43.  (V)  Sani- 
tation of  railway  stations;  sections  44  to  72.  (VI)  Sanitation  of  construction  camps; 
sections  73  to  91. 

The  first  10  sections,  which  apply  to  the  transportation  of  persons  having  conunu- 
nicable  diseases,  are  as  foUow: 

Section  1.  Persons  not  allowed  to  travel. — No  person  knowing  or  suspecting  himself 
to  be  afflicted  with  plague,  cholera,  smallpox,  typhus  fever,  or  yellow  fever  shall  ap- 
ply for,  procure,  or  accept  transportation  in  any  railway  train,  car,  or  other  convey- 
ance of  a  common  carrier,  nor  shall  any  person  apply  for,  procure,  or  accept  such  trans- 
portation for  any  minor,  ward,  patient,  or  other  person  under  his  charge  if  known  or 
suspected  to  be  so  afflicted. 

Sec  2.  Persons  not  accepted  for  travel. — Common  carriers  shall  not  accept  for  trans- 
portation in  any  railway  train,  car,  or  other  conveyance  any  person  known  by  them 
to  be  afflicted  with  any  of  the  diseases  enumerated  in  section  1. 

Sec  3.  Restricted  travel. — Common  carriers  shall  not  accept  for  transportation  on 
any  railway  train,  car,  or  other  conveyance  any  person  known  by  them  to  be  afflicted 
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with  diphtheria,  measles,  scarlet  fever,  epidemic  cer^rospinal  meningitis,  anterior 
poliomyelitis,  mumps,  whooping  cough,  influenza,  pneumonia,  epidemic  encepfaiti- 
tis,  septic  sore  throat,  rubella,  or  chicken  pox,  or  any  person  known  to  be  a  earner  of 
these  diseases,  unless  such  person  is  placed  in  a  compartment  separate  from  odter 
passengers,  is  accompanied  by  a  properly  qualified  nurse  or  other  attendant^  and  mh 
less  such  nurse  or  attendant  shall  agree  to  comply  and  does  so  comply  with  the  lol- 
lowing  regulations: 

(a)  Communication  with  the  compartment  in  which  the  patient  is  travelii^  ohall 
be  restricted  to  the  minimum  consistent  with  the  proper  care  and  safety  of  the  patient. 

(6)  All  dishes  and  utensils  used  by  the  patient  shall  be  placed  in  a  5  per  cent  solutiflo 
of  carbolic  acid  or  other  fluid  of  equivalent  disinfecting  value  for  at  least  one  hoar 
after  they  have  been  used  and  before  being  allowed  to  leave  the  compartment. 

(c)  All  sputum  and  nasal  discharges  from  the  patient  shall  be  received  in  gauze  or 
paper,  which  shall  be  deposited  in  a  paper  bag  or  in  a  closed  vessel  and  shall  be  de- 
stroyed by  burning. 

(d)  Said  nurse  or  attendant  shall,  after  performing  any  service  to  the  patient,  at 
once  cleanse  the  hands  by  washing  them  in  a  2  per  cent  solution  of  carbolic  acid  <? 
other  fluid  of  equivalent  disinfecting  value. 


Sec.  4.  Typhoid  and  dysentery. — Common  carriers  shall  not  accept  for  transportatioD 
on  any  railway  train,  car,  or  other  conveyance  any  person  known  by  them  to  be  afflicted 
with  typhoid  fever,  paratyphoid  fever,  or  dysentery,  unless  said  person  is  placed  in 
a  compartment  separate  from  other  passengers,  is  accompanied  by  a  properly  qualified 
nurse  or  other  attendant,  and  unless  said  nurse  or  attendant  shall  agree  to  comply  and 
does  so  comply  with  the  following  regulations: 

(a)  Communication  with  the  compartment  in  which  the  patient  is  traveling  shaU 
be  limited  to  the  minimum  consistent  with  the  proper  care  and  safety  of  the  patient. 

(6)  All  dishes  and  utensils  used  by  the  patient  shall  be  placed  in  a  5  per  cent  solu- 
tion of  carbolic  acid  or  other  fluid  of  equivalent  disinfecting  value  for  at  least  one 
hour  after  they  have  been  used  and  before  being  allowed  to  leave  the  compartment. 

(c)  All  urine  and  feces  of  the  patient  shall  be  received  into  a  5  per  cent  solution  of 
carbolic  acid  or  other  fluid  of  equivalent  disinfecting  value,  placed  in  a  covered 
vessel,  thoroughly  mixed,  and  allowed  to  stand  for  at  least  two  hours  after  the  last 
addition  thereto  before  being  emptied. 

(d)  A  sheet  of  rubber  or  other  impervious  material  shall  be  carried  and  shall  be 
spread  between  the  sheet  and  the  mattress  of  any  bed  that  may  be  used  by  the  patient 
while  in  transit. 

(«)  Said  nurse  or  attendant  shall  use  all  necessary  precautions  to  prevent  the 
access  of  flies  to  the  patient  or  his  discharges,  and  after  performing  any  service  to  the 
patient  shall  at  once  cleanse  the  hands  by  washing  them  in  a  2  per  cent  solution  of 
carbolic  acid  or  other  fluid  of  equivalent  disinfecting  value. 

(/)  Provided,  That  if  a  person  with  typhoid  or  dysentery  is  presented  at  a  railway 
station  in  ignorance  of  these  regulations  and  his  transportation  is  necessary  as  a  life- 
saving  or  safeguarding  measure,  an  emergency  may  be  declared  and  the  patient  may 
be  carried  a  reasonable  distance  in  a  baggage  car  if  accompanied  by  an  attendant 
responsible  for  his  care  and  removal:  Provided  also^  That  regulations  (a),  (6),  (c),  (<f». 
and  (e)  of  this  section  shall  be  complied  with  in  so  far  as  the  circumstances  will 
allow,  and  that  all  bedding,  clothing,  rags,  or  cloths  used  by  the  patient  shall  be  re- 
moved with  him:  And  provided  further  ^  That  any  parts  of  the  car  which  have  become 
contaminated  by  any  discharges  of  the  patient  shall  be  disinfected  as  soon  as  practi- 
cable, but  not  later  than  the  end  of  the  run,  by  washing  with  a  5  per  cent  solution  of 
carbolic  acid  or  other  fluid  of  equivalent  disinfecting  value. 
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Sbc.  5.  Restricted  application  for  transportation. — ^No  person  knowing  or  suspecting 
himself  to  be  afilicted  with  any  of  the  diseases  mentioned  in  sections  3  and  4  shall 
apply  for,  procure,  or  accept  transportation  in  any  railway  train,  car,  or  other  con- 
veyance of  a  common  carrier,  nor  diaU  any  person  apply  for,  procure,  or  accept  such 
transportation  for  any  minor,  ward,  patient,  or  other  person  under  his  charge  if  known 
or  suspected  to  be  so  afflicted  unless  he  shaU  have  agreed  to  and  made  all  necesBary 
arrangements  for  complying,  and  does  so  comply,  with  the  regulations  set  forth  in 
said  sections  3  and  4. 


Sec.  6.  Suspected  cases, — ^If  a  conductor  or  other  person  in  charge  of  a  railway  train, 
car,  or  other  conveyance  of  a  conmion  carrier,  or  an  agent  or  other  person  in  charge  of 
a  railway  station,  shall  have  aify  reason  to  suspect  that  a  passenger  or  a  person  con- 
templating passage  is  afflicted  with  any  of  the  diseases  enumerated  in  sections  1,  3, 
and  4,  he  shall  notify  the  nearest  health  officer,  or  company  physician  if  the  health 
ofBcer  is  not  available,  by  the  quickest  and  most  practicable  means  possible,  of  his 
suspicion;  and  said  health  officer  or  physician  shall  immediately  proceed  to  the  train, 
car,  or  other  conveyance  at  the  nearest  possible  point,  or  to  the  railway  station,  to 
determine  whether  such  disease  exists. 

Sec.  7.  Disposition. — If  the  health  officer  or  physician,  as  provided  for  in  section 
6,  shall  find  any  such  person  to  be  afflicted  with  any  of  the  diseases  enumerated  in 
sections  I,  3  and  4,  he  shall  remove  such  person  from  the  station  or  conveyance,  or 
shall  isolate  him  and  arrange  for  his  removal  at  the  nearest  convenient  point;  shall 
treat  the  car  or  other  conveyance  as  infected  premises,  allowing  it  to  proceed  to  a 
convenient  place  for  proper  treatment  if  in  his  judgment  consistent  with  the  public 
welfare,  in  such  case  notifyiog  the  health  officer  in  whose  jurisdiction  the  place  is 
located;  and  shall  take  such  other  measures  as  will  protect  the  public  health:  Provided, 
That  if  not  prohibited  in  sections  1  and  2  of  these  regulations  the  afflicted  person  so 
found  may  be  allowed  to  continue  his  travel  if  arrangements  are  made  to  comply, 
and  he  does  so  comply,  with  the  requirements  of  the  section  of  these  regulations 
pertaining  to  the  disease  with  which  he  is  afflicted. 

Sec  8.  Leprosy. — Common  carriers  shall  not  accept  for  transportation  nor  transport 
in  any  railway  train,  car,  or  other  conveyance  any  person  known  by  them  to  be  afflicted 
with  leprosy,  unless  such  person  presents  permits  from  the  Surgeon  General  of  the 
United  States  Public  Health  Service  or  his  accredited  representative,  and  from  the 
State  department  of  health  of  the  States  from  which  and  to  which  he  is  traveling, 
stating  that  such  person  may  be  received  under  such  restrictions  as  will  prevent  the 
spread  of  the  disease,  and  said  restrictions  shall  be  specified  in  each  instance;  and 
no  person  knowing  or  suspecting  himself  to  be  afflicted  with  leprosy,  nor  any  person 
acting  for  him,  shall  apply  for,  procure,  or  accept  transportation  from  any  conmion 
carrier  unless  such  permits  have  been  received  and  are  presented,  and  unless  the 
person  so  afflicted  agrees  to  comply  and  does  so  comply  with  the  restrictions  ordered. 
If  any  agent  of  a  conmion  carrier  shall  suspect  that  any  person  in  a  train,  car,  or  other 
conveyance,  or  at  a  railway  station,  is  afflicted  with  leprosy,  he  shall  proceed' as  directed 
in  the  case  of  other  suspected  diseases  in  sections  6  and  7  of  these  regulations. 

Sec.  9.  Pulmonary  tuberculosis. — Common  carriers  shall  not  accept  for  transportation 
any  person  known  by  them  to  be  afflicted  with  pulmonary  tuberculosis  in  a  commu- 
nicable stage  unless  said  person  is  provided  with  (a)  a  sputum  cup  made  of  impervious 
material  and  so  constructed  as  to  admit  of  being  tightly  closed  when  not  in  use,  (6) 
a  sufficient  supply  of  gauze,  papers,  or  similiar  articles  of  the  proper  size  to  cover  the 
mouth  and  nose  while  coughing  or  sneezing,  (c)  a  heavy  paper  bag  or  other  tight 
container  for  receiving  the  soiled  gauze,  paper,  or  similar  articles;  and  unless  such 
person  shall  obligate  himself  to  use  the  articles  provided  for  in  the  manner  intended, 
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and  to  deetroy  said  articles  by  burning  or  to  didnfect  them  by  immeniiig  for  st  IcHt 
one  hour  in  a  5  per  cent  solution  of  carbolic  add  or  other  solution  of  equivalent  <!» 
infecting  value;  nor  shall  any  person  knowing  himself  to  be  so  afflicted  apply  lor, 
procure,  or  accept  transportation  unless  he  shall  have  agreed  to  and  made  all  neoeoHiy 
arrangements  for  complying  and  does  so  comply  with  the  regulations  as  set  forth  is 
this  section. 

Sec.  10.  Conveyances  vacated  by  infected  penam, — ^Immediately  after  vacatUm  by 
a  person  having  any  of  the  diseases  mentioned  in  sections  1,  3,  4,  and  8,  any  berth, 
compartment,  or  stateroom  should  be  closed  and  not  again  occupied  until  pioperiy 
cleaned  and  disinfected,  and  all  bedding,  blankets,  and  linen  in  any  such  qiaoe 
should  be  laundered  or  otherwise  thoroughly  cleaned  and  disinfected  before  hos^ 
again  used. 
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FURTHER  STATISTICS  OF  LEPROSY  IN  HAWAfl. 


In  Public  Health  Bulletin  No.  33  (1910)  Brinckerhoff  and  Reinecke 
presented  the  available  statistics  of  leprosy  in  the  Territory  of 
Hawaii  up  to  the  end  of  1908,  and  in  Public  Health  Bulletin  No.  66 
(1914)  McCoy  gave  further  statistics  up  to  the  end  of  1913.  In  this 
paper  it  is  desired  to  record  similar  data  up  to  the  end  of  1921.  In 
another  paper,  statistics  of  cases  of  leprosy  that  have  been  allowed 
to  leave  segregation  on  parole  will  be  recorded. 

The  paroling  of  apparently  arrested  cases  of  leprosy  was  begun 
in  1912.  Some  of  these  cases  have  suffered  a  relapse,  and  upon 
returning  to  segr^ation  such  patients  have  been  taken  up  as  new 
admissions.  As  a  result,  the  gross  figures  require  t^e  deduction  of 
these  cases  in  order  to  represent  the  strictly  new  cases  of  leprosy 
apprehended. 

In  this  paper  the  term  ''  apprehended,"  does  not  necessarily  mean 
arrest  by  process  of  law.  It  is  used  to  designate  all  who  have  entered 
s^regation.  It  should  be  stated  here  that  in  recent  years  some 
lepers  have  voluntarily  entered  s^regation  in  hopes  of  having  their 
disease  arrested  by  proper  treatment. 

It  is  probable  that  there  are  errors  in  the  figures  given  herein,  but  it 
is  not  believed  that  they  are  sufficient  to  impair  their  value  to  any 
great  extent.  The  reliability  of  the  data  may  be  questionable  but 
they  are  the  best  that  can  be  obtained.  A  considerable  portion  of 
the  data  is  based  upon  the  statements  of  the  patients  or  their  rela- 
tives. Conditions  influencing  the  information  given  in  the  tables 
will  be  discussed  when  considering  the  statistics  given. 

In  order  to  give  the  reader  a  general  view  of  the  history  of  leprosy 
in  Hawaii,  the  number  of  lepers  apprehended  in  each  year  from  1866 
to  1913,  given  in  McCoy's  paper,  has  been  repeated  here  and  to  this 
the  years  1914  to  1921  have  been  added. 

Table  1. — Total  number  of  new  cam. 


Year. 

New 
cases. 

Year. 

New 
cases. 

Year. 

New 
cases. 

Year. 

1 

New 
cases. 

1806 

141 
67 
76 
73 
81 

128 
W 

305 
53 

138 
67 

110 

136 

1870 

82 

84 
105 

70 
301 
108 
103 

42, 
220 

558 
306 
184. 
142 

1802 

100 
210 
137 
108 
147 
126 

80 

58 
102 

86 

87; 

121 
06 

1005 

1006 

90 

1867 

1880 

1803 

54 

1868. 

1881 

1804 

1007 

04 

1800 

1882 

1805 

1008 

23 

1870 

1883 

1806 

1000 

66 

1871 

1884. 

1807 

1010 

47 

1872. 

1885 

1808 

1911 

1912 

1913 

1914 

1916 

100 

1878 

1886 

1809 

138 

1874. 

1887 

1900 

40 

1878. 

1888 

1901 

56 

1876 

1889 

1902 

76 

1877 

1800 

1903 

1878. 

1891 

1904 

1 

(1) 


Table  1. — Total  number  of  new  cua — Contiimed. 


Year. 

New 
cases. 

Read- 
missions. 

Total  ad- 
missions. 

Year. 

New 
eases. 

R«ad- 
mfsaiona. 

Tofarisd^ 

1M5._. 

71 
7» 
92 

1 
1 

72 
7t 
08 

1919.. 
1920.. 
1921.. 

96 
M 

100 

2 

4 
18 

Ml 

Itl7.. 

: 

191 

1918 

m 

.:.  ., .. 

1  1  -    -1  » 1  • 

NoTL^T  wo  psiMiLed  cases  wer«  readmitted  withoat  a^signmtnt  of  a  new  oonseeutlTt  number, 
the  totAl  numboV  otttadmlssions  t6  31. 

From  Table,  1  it  is  seen  that  the  number  of  lepers  entering  s^rega- 
tion  since  1913  has  gradually  increased,  so  that  in  1921  it  was  double 
the  number  for  1913.  Furthermore;  considering  the  past  20  years 
by  5-year  periods,  we  find  that  the  last  5  years  exceed  the  other 
periqds,  the  totals,  by  5-year  periods,  beginning  with  1902,  being 
448,  339,  388,  and  464, respectively.  Apart  of  the  increase  in  the 
recent  years  may  be  due  to  the  voluntary  surrender  of  lepers,  since  it 
has  become  knoWn  th&t  it  is  possible  that  the  disease  may  be  arrested 
by  treatment  and  that  segregation  is  not  necessarily  of  lifelong 
duration. 

Table  2. — Nationality  of  lepers  apprehended. 


Year. 

1 

n 

32 

52  1 

37 

35. 

«3  { 

53 

48 

10 
14 

15 
15 
23 
15 

16 
22 

• 

1 

4 
2 
3 
3 
4 
6 
11 
18 

04 

• 

1 

• 

! 

• 

i 

• 

a 

V 

i 

1914 

3 

4 
6 
7 
7 
2 
8 
6 

'***5* 
5 
4 
6 
5 
5 

2 

I 
1 
3 
1 
2 

i 

1 

5 
5 

2 

1 
2 
2 

1 
1 

tt 

1915 

7S 

mi6 

71 

mi 

1 

1 

s 

...... 

9f 

1918 

n 

1919 

...... 

3 

I 

f$ 

1920 

2 
2 

9S 

1921 

u» 

Total 

see 

ISO 

46 

43 

30 

15 

13 

11 

7 

ft 

2 

6tK 

Table  2  aims  to  give  the  nationality,  rath^  than  the  birthplace, 
of  lepers  segregated.  A  child  bom  in  Hawaii  of  American  parents 
is  recorded  as  American.  Hawaiian  applies  only  to  the  race  which 
originally  inhabited  these  islands.  Part  Hawaiian  includes  all  racial 
mixtures  in  which  any  Hawaiian  blood  is  present. 

Table  3. — Incidence  by  nationality. 


Nationality. 


Hawaiian 

Part  Hawaiian 

Japanese 

Portoguose 

PlUpino 

Korean 

Chinese .• 

Caucasians  other  than  Portuguese. 

Porto  Ricans , 

N  ogro  and  others , 


Total. 


Popnlatlon, 

census  of 

1920. 


23,723 
18,037 
109,274 
27,008 
21,031 

4,900 
23,507 
22,188 

5,602 
658 

255,912 


Lepers, 
1914-1921. 


annual^ 
cidenoepar 
1,000. 


362 

130 

46 

43 

30 
15 
13 
17 

7 
2 

655 


1.91 


SI 
18 


07 


16 
38 

S 


Table  3  shows  the  mcidence  of  leprosy  by  natipnajities  during  the 
eight  years  1914  to  1921,  based  upon  the  figures  of  the  census  of  1920. 
The  average  annual  incidence  for  this  period  has  been  0.32  per  1,000. 
For  the  period  1901  to  1913,  covered  by  McCoy's  paper,  the  incidence, 
based  on  the  census  of  1910,  was  0.42  per  1,000.  Therefore,  we  find 
that  the  incidence  rate  of  leprosy  has  decreased,  though  the  average 
number  of  lepers  s^regated  each  year  has  increased.  It  is  realized 
that  this  coaiparison  is  not  very  accurate  by  reason  of  the  different 
number  of  years  considered  in  each  group,  all  rates  being  based  upon 
the  census  falling  within  each  period.  However,  considering  the  last 
two  decades  only,  we  find  that  for  the  10  years  1912  to  1921  there  were 
852  lepers  segr^ated,  or  an  average  annual  incidence  of  0.33  per 
1,000,  based  on  the  census  of  1920.  For  the  10  years  1902  to  1911 
there  were  873  lepers  apprehended,  which  gives  an  average  annual 
incidence  rate  of  0.45  per  1,000,  based  on  the  census  of  1910-  While 
this  computation  is  not  ideal,  in  that  it  is  based  on  the  population  of  a 
single  year  near  the  end  of  the  decade,  the  same  criticism  applies 
equally  in  both  periods  under  consideration. 

These  figures  indicate  that  the  incidence  of  leprosy  in  Hawaii  is 
gradually  lessening,  and  in  view  of  the  lai^er  number  of  voluntary 
surrenders  of  lepers  in  the  past  three  years,  which  would  tend  to  main* 
tain  the  rate  at  its  former  level,  it  is  especially  gratifying  to  the  health 
authorities  to  see  a  decrease  in  incidence,  even  though  it  be  small. 
In  Table  3,  Europeajos  and  Americans  are  considered  together  to^  con* 
form  to  the  census  designation  ^'Caucasion  other  than  Portuguese." 

In  McCoy's  paper  he  states  that  '4t  sometimes  happens  that  when 
leprosy  is  diagnosed  in  a  foreigner,  arrangements  are  made  for  re- 
turning the  patient  to  his  native  land."  While  this  would  probably 
hold  true  for  the  first  half  of  the  period  1914  to  1921,  in  the  latter  half 
it  does  not,  as  the  foreigner  prefers  to  stay  here  in  order  to  obtain  the 
benefit  of  treatment  which  he  may  not  be  able  to  obtain  in  his  father- 
land. This  also  would  tend  to  keep  the  incidence  rate  at  a  higher 
figure.  « 

Table  4. — Incidence  by  sex  and  age  groups. 


Age  group 

lto5 
yean. 

6  to  10 
yean. 

11  to  15 
yean. 

16  to  20 
yean. 

21  to  25 
yean. 

26  to  30 
yean. 

31  to  35 
yean. 

36  to  40 
yean. 

41  to  45 
yean. 

46  to  50 
yean. 

Sex 

M. 

F. 

M. 

F. 

M. 

6 
8 
7 
8 

12 
9 

14 
7 

F. 

1 

12 
6 
1 
7 
5 
9 
12 

M. 

4 

3 
3 

F. 
10 

M. 

Q 

F. 

6 
3 
6 

■  •  •  « 

4 
6 
4 
9 

2 
10 
7 
8 
6 
5 
7 
5 

F. 

1 
3 
1 

M. 

F. 

F. 

M. 

F. 

F. 

1914 

4 

4 

2 

3 

1 
2 

1 
3 

*  «  «  ■ 

1 

«  >  •  • 

4 

4 
1 
1 
2 
1 
3 
4 
5 

1915 

2 
3 
3 

I 
4 
2 
6 

21 

7       * 

1 
2 
1 
1 
1 
1 
0 

5 

"a 

6 
9 
3 
4 

i 

^ 

1916 

1 

«  «  «  • 

2 

1 
3 
3 
3 

• 

15 

10 

8 

in 

1  1    2 

1  5 

2  ,    5 
1       2 

1917 

8       4 

2      5 
9      5 
6       4 
2       6 
4       4 

4 

1918 

8 
15 
10 

3 

8 
5 

1919 

2 

1920 

1 

9     "S 

2 

■  ■  ■  ■ 

8 

2 
5 

26 

1 

1921 

54     ^ 

Total 

2 

12 

71 

53 

73 

38 

50  1  ^ 

35 

15 

34 

12 

21 

7 

1 

Tabl«  4. — Incidence  hy  sex  and  age  groups — Oontlnned. 


(lto55 
years. 

(6  to  00 
yearst 

61  to  86 
years. 

66  to  70 
years. 

71  to  76 
years. 

76  to  80 
years. 

Not 

stated. 

j 
TotaL 

Gned 

tOtife 

Bex 

U. 

F. 

M. 

F. 

M. 

1 

F. 

1 

U, 

F. 

M. 

F. 

K. 

F. 

M. 

F. 

IC 

F. 

ywr. 

1914 

33 
43 

U 

58 
05 
65 
51 

32 
32 
28 
19 
34 
S3 
33 
49 

S 

1015 

•  •  •  • 
«  ■  »  • 

1 

1 



3 

1916 

5 
1 
2 
3 
3 
3 

17 

71 

1^17 

1 
3 
2 
4 

•  •  «  • 

1 

1 

1 

•  •  •  • 

1 

•  •  ■  > 

1 



% 

)r9  

9 

1 

1 

m 

)     

1 

•  ■  ■  • 

1 

1 

m 

1     ...........k... 

«  •  «  • 

2 

1 
1 

1 

m 

1 

Total 

10 

5 

1 

5 

2 

4 

1 

1 

*  •  ■  • 

1 

1 

415 

250 

m 

Table  4  shows  the  incidence  of  leprosy  in  the  two  sexes  and  in  dif- 
ferent age  groups,  the  age  being  that  at  which  they  entered  segrega- 
tion. The  incidence,  according  to  sex,  has  continued,  as  in  preyions 
years,  at  nearly  2  males  to  1  female,  though  the  year  1921  shovs 
almost  equal  distribution  between  the  sexes.  In  the  age  groups  the 
females  are  more  nimierous  in  the  age  groups  of  1  to  5  and  6  to  10 
years,  while  in  McCoy's  paper  the  males  predominated  in  the  latter 
group.  One  does  not  usually  think  of  leprosy  as  a  disease  of  diild- 
hood  or  adolescence,  but  Table  3  shows  that,  for  the  period  1914  to 
1921, 40  per  cent  of  the  lepers  in  Hawaii  entered  segregation  before 
they  reached  21  years  of  age,  another  36  per  cent  entered  betwe^ 
the  ages  of  21  and  36,  leaving  24  per  cent  for  what  is  usually  consid- 
ered as  the  last  half  of  the  allotted  ''  threescore  and  ten  years  "  of  life. 

Table  5. — Civil  state  of  lepers  entering  segregation. 


Year. 

Maixied. 

Sinitle. 

Widow  or 
widower. 

DiToroed. 

Nolnfor. 
mation. 

1 

t 

1914 : 

76 
32 
26 
34 
32 
84 
23 
32 

28 
40 
43 
42 
65 

eo 

68 
83 

1 
1 

B 

1916 

2 
2 

n 

1916 

71 

1917 

71 

1918 

4 
3 
5 
5 

1 
1 
1 

••«»•■••••* 

0 

1919 

16 

1920 

1 

n 

1921 

]« 

Total 

239 

399 

21 

3 

3 

1 

Ml 

« 

The  civil  state  of  lepers  entering  segregation  in  the  period  1914  to 
1921  is  shown  in  Table  5. 


Tablb  6.— Oocupaiton. 


Oooopatlan. 

1914 

■ 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

TotaL 

Barber 

1 

? 

1 

1 

Cftrpeoter 

■    2 

4 

1 
2 
1 

8 

a 

4 

7 

ChAufTmr  and  teanistflr 

4 
4 

4 
1 
1 
1 

20 

Clffk  and  storAkMiMr 

10 

Cooper 

1 

Cowboy 

2 

1 
2 

"'i' 

I 
1 
1 
1 

1 

...... 

1 

6 

Electrician 

4 

Engineer 

1 

2 

Factory  emnloyee 

1 
1 
1 
1 

1 

3 

Farmer  ana  daiinnan 

2 
1 

1 

8 

1 

5 

4 

21 

Fiifherrnan 

1 
1 
2 

1 
13 

1 

2 

1 

7 

Foreman 

4 

Gardener 

2 

Honiie  iwvant . . . . , .  r 

1 
12 

3 

8 
3 

1 

•••y 

1 

10 
4 

1 

1 

18 

1 

"'i' 

1 

20 
1 

■"25" 
...... 

7 

Housewife 

14 

1 

14 
2 

98 

Inmate  of  industrial  school 

1 

■■"l" 

Jockey 

1 

16 
2 

12 

24 

21 

25 

18 

159 

Laundry  worker 

3 

Loncshoreman  and  stevedore 

2 

1 

1 

2 

1 
1 

1 

1 
1 

7 

4 

MovinK  Dicture  operator 

1 

S5nto!..7r?!!!.\!™!?.:::;:^ 

1 

1 
1 

3 

1 

Policeman 

2 

1 

""2 

1 

3 

2 

2 

1 
15 

7 

teaman 

2 
12 

2 
13 

i 

14 

1 

15 

7 

11 

1 

6 
1 

93 

Soldiers 

2 

1 

...... 

1 



2 

Teacher 

u  

1 





1 
27 

1 
24 

2 

No  oocAipation.  or  none  ctyen r . . . . . 

3 

16 

15 

8 

37 

30 

160 

Total 

65 

75 

71 

76 

92 

98 

98 

100 

665 

Table  6  shows  the  occupation  of  lepers  at  the  time  thej  entered 
segregation. 

Table  7. — Association  toith  lepers  before  segregation. 


Year. 


1914. 
1915. 
1916. 
1917. 
1918. 
1919. 
1920. 
1921. 


:i| 


4 
2 


5  I  5 
3  '  4 


.!  8 

.i  5 

•11 


5 
5 
3 


Total 39  28 


I 


1 
2 
5 
1 
4 
3 
3 


t 


I 


19 


7 
14 
12 

4 
13 
26 
16 
18 


110 


1 
1 
1 
1 
1 

I  m    • 

3 
5 


« 


a 


13 


2 

6 

2 

6 

12 

11 

14 

3 


1 
1 
2 
1 


56  '  6 


I 

O 

1 


MM 


H  PQ 


2 
2 

1 


28 


7 
10 
2 
3 
2 

1 
1 


26 


I 


35 
31 
42 
42 
49 
35 
39 
46 


I 


55 
76 
71 
76 
92 
98 
98 
100 


7  |319  ;065  471 


Nomber  of  lepers  in  the 
family. 


46 
53 
51 
61 
71 
fiO 
60 
62 


6 
17 
13 
13 
14 
27 
28 
26 


142 


3 


3 

4 
6 
2 
5 
7 
3 
9 


39 


a 

1 


11 


6 


8 


Table  7  shows  the  acknowledged  association  with  other  lepers  of 
those  entering  segregation.  It  is  probable  that  some  have  been  placed 
in  the  ''No  association''  column  because  the  patient  has  been  ignorant 
of  any  association  which  may  have  occurred.  Others  have  probably 
denied,  or  neglected  to  state,  any  association  in  order  that  relatives 
or  friends  might  not  be  apprehended.    Though  the  information  is 


not  as  complete,  nor  as  reliable  as  might  be  desired,  it  does  show 
that  in  a  rather  large  per  cent  of  the  cases  the  disease  has  beee 
present  in  relatives  or  intimate  associates.  The  totals  in  Table  7  do 
not  necessarily  represent  the  nimiber  of  relatives  suffering  from 
leprosy,  as  some  have  two  or  more  brothers  or  sisters  who  are  lep«s. 
The  total  in  Table  7  shows  that  110  lepers  acknowledge  that  a  brother 
or  sister  has  suffered  from  leprosy.  In  some  instances  several 
brothers  or  sisters  have  been  lepers. 

A  tabulation  has  been  made  of  the  total  number  of  relatives 
afflicted  which  shows  the  following  number,  representing  plural  cases 
in  the  families:  Brothers  and  sisters,  70;  sons  or  daughters,  3;  undes 
or  aunts,  31;  nephews  or  nieces,  1.  By  adding  these  figures  to  the 
totals  in  Table  7  the  total  nmnber  of  relatives  afflicted  may  be  ob- 
tained. 

In  that  portion  of  Table  7  giving  the  number  of  cases  in  a  family, 
a  ''family''  has  arbitrarily  been  limited  to  include  the  classes  of 
father,  mother,  brother  or  sister,  son  or  daughter,  husband  or  wife. 
This  may  not  include  all  cases  actually  domiciled  under  one  roof, 
and,  on  the  other  hand,  may  include  some  who  are  not  so  domiciled. 
In  six  patients,  admitted  to  segregation  in  the  period  under  con- 
sideration, both  parents  were  lepers.  This  statement  should  not  be 
construed  as  showing  heredity  or  infection  at  birth,  as  all  but  one  of 
these  children  lived  with  the  parents,  or  leprous  relatives,  for  various 
periods  prior  to  development  of  the  disease.  One  case,  reported  by 
McCoy  and  Goodhue  (Pub.  Health  Bull.  No.  75,  Jan.,  1916)  was  bom 
in  the  Molokai  settlement  and  cared  for  in  the  settlement  nursery 
by  clean  nurses  until  the  disease  was  diagnosed. 

As  all  lepers  that  enter  segregation  receive  treatment,  the  begin- 
ning of  segregation  is  practically  the  beginning  of  the  treatment  of 
their  disease.    The   duration  of   the   disease  before   treatment  is 
begim  is  a  matter  of  great  importance,  from  the  viewpoint  of  botii 
the  health  authorities  and  the  patient  himself.    That  a  patient 
who  has  shown  the  disease,  or  signs  of  active  leprosy  for  several 
years,  and  during  this  time  has  lived  in  close  association  with  his 
family  and  mingled  with  others  in  the  community,  has  probably 
passed  his  disease  on  to  a  greater  number  of  healthy  persons  than 
one  who  has  shown  signs  of  leprosy  for  only  a  few  weeks,  will  be 
conceded  by  all  who  believe  that  the  disease  is  transmissible  from 
person  to  person.     Though  it  is  quite  generally  considered  that  the 
contagion    of    leprosy   is    comparatively    slight,    nevertheless    the 
chronicity  of  the  dbease  causes  the  period  of  contagion  to  be  pro- 
longed over  a  much  longer  time  than  is  applicable  to  most  of  the 
infectious  diseases.     Upon  the  early  diagnosis  and  prompt  s^rega- 
tion  of  the  cases  of  leprosy  depends  the  efficiency  of  segr^ation. 
In  the  past  passive  resistance  to  the  law  of  segregation — that  is, 
the  practice  of  remaining  outside  of  segregation  as  long  as  possible — 


has  done  much  to  r^uce  the  power  of  the  law  of  segregation  in  the 
prevention  of  the  disease. 

Leprosy  is  usually  so  insidious  in  its  onset,  and  brings  to  the 
patient  so  little  illness  or  inconvenience  in  its  early  stages,  that 
many  may  have  had  slight  evidence  of  the  disease  for  some  time 
before  they  are  aware  of  the  true  nature  of  their  trouble. 

Since  the  introduction  of  the  treatment  of  leprosy  by  chaulmoogra 
oil,  and  its  derivatives,  by  intramuscular  or  intravenous  injection, 
it  has  been  the  experience  of  most  of  those  using  these  remedies  that 
the  early  cases  yield  to  treatment  more  rapidly  than  those  of  long 
standing.  It  is  therefore  of  greater  importance  to  the  patient 
himself  than  to  anyone  else  that  he  begin  active  and  vigorous  treat- 
ment as  soon  as  he  sees  any  evidence  of  the  disease. 

The  following  case  is  reported  illustrating  the  result  of  early 
treatment.  On  August  1,  1921,  a  girl,  7  years  of  age,  was  brought 
to  Kalihi  Hospital  by  her  father,  a  leper  who  had  formerly  been 
under  treatment  at  the  hospital  and  was  discharged  on  parole  in 
March,  1921.  He  was  convinced  that  treatment  could  alleviate 
and  control  the  disease.  He  discovered  nodules  on  the  child's  ear 
on  the  morning  of  August  1  and  at  1  p.  m.  brought  the  child  to  the 
hospital.  Bacteriological  examination  showed  the  presence  of 
5.  leprx  in  the  nodules.  The  child  was  placed  upon  teeatment  at 
once  and  six  weeks  later  the  nodules  had  disappeared;  at  this  time 
bacteriological  examination  was  negative  and  has  remained  so. 
The  child  is  stiU  (August,  1922)  under  treatment,  but  gives  every 
promise  of  being  freed  of  her  affliction.  ^ 

When  it  becomes  generally  known  among  the  classes  in  Hawaii 
that  furnish  the  greatest  number  of  lepers  that  early  treatment 
gives  a  better  outlook  for  recovery,  and  as  a  consequence  the  patients 
seek  the  treatment,  instead  of  being  driven  to  it  by  an  officer  of 
the  law  or  by  the  advance  of  the  disease,  it  may  be  predicted  that  a 
reduction  in  the  incidence  of  leprosy  greater  than  ever  seen  in  these 
islands  will  become  evident. 

Tablb  8. — Duration  of  disease  before  entering  segregation. 


Year. 


1914 

1916 

1916 

1917 

1918 

1919 

1920 

1921 

Total 


OB 


5 
8 
16 
11 
17 
10 
15 
22 


104 


I 

a 

i 

c<« 


11 

14 
15 

4 
10 
13 
13 

9 


89 


i 

c<« 

a 


7 
13 
12 
17 
14 
14 
21 
20 


118 


CO 

s 


9 

1 

4 

12 

10 

15 

8 

11 


70 


S 

eo 


5 
11 
1 
2 
11 
8 
6 
8 


52 


3 


2 

3  I 

2 

4 

4 

3 

4 

5 


3 

U3 


«Q 


1 

3 

1 
1 

4 

4 

4 
5 


27  I  23 


3 


1 

2 
3 
4 
2 
5 
3 


20 


00 

3 


1 

3 
1 
2 


8 


o 

00 


o 

3 

at 


1 
1 
1 
1 
1 


0 


2 
1 


^ 


a 


o 


3 

4 

5 

2 

8 

6 

3  t 

6 


;:4 


3 
1 


37   11 


a 

o 
>5 


5 
17 
10 
18 

8 
17 
13 

8 


96 


3 


55 
75 
71 
75 
92 
98 
98 
100 


665 


13837—23- 


8 


Table  8  show8  the  stated  duration  of  the  disease  in  lepers  at  the 
time  they  entered  segregation.  The  reUability  of  these  statements 
may  be  questioned,  but  since  I  am  not  personally  acquainted  with 
more  than  one-third  of  the  cases,  I  have  tabulated  the  stat&nents 
recorded  in  the  case  histories.  I  have  divided  the  first  year  into 
halves  to  compare  with  similar  tables  of  paroled  cases.  The  "No 
information"  column  represents  a  considerable  number  of  chfldrea 
who  are  too  young  to  give  reliable  information  and  for  whom  no 
intelligent  history  can  be  obtained  from  others.  In  general,  children 
have  not  had  the  disease  as  long  as  adults,  so  it  is  not  belieTed  that 
the  "No  information"  column  is  made  up  of  an  undue  number  of 
advanced  cases. 

Table  9. — PerGentage  segregated  in  first  two  years. 


Yew. 

Number 
2  years. 

Total 
number. 

Percentage 
oftotaL 

Perantafi 

exdudiof 

cases^Etef 

no  infpr- 

TRatlUBa 

1914 

23 
.      35 
43 
32 
41 
37 
49 
51 

55 
75 
71 
78 
92 
98 
98 

41.8 
46.7 
60.6 
42L1 
44.6 
37. 8 

4&0 

1915 

60.4 

1916 

tsls 

1917 

5S.S 

1918 

43.8 

1919 

4a7 

1920 

5ao  . 

57.6 

1921 

100  f             51.6 

55.4 

Total 

311 

665 

4fii8 

54-7 

Table  9  shows  the  percentage  of  cases  that  have  had  leprosy  less 
than  two  years.  Comparing  this  with  the  similar  table  in  McCoy's 
paper,  we  find  that  in  only  one  year  (1919)  has  the  percentage  fallen 
below  the  highest  year  (1910)  in  the  period  1901  to  1913.  It  is  very 
gratifying  to  see  the  gross  percentage  mount  above  50  in  1921  while 
the  number  of  ''no  information''  cases  is  proportionately  lower  than 
in  any  other  year.  This  is  undoubtedly  due  to  the  influence  of  the 
paroling  of  a  large  number  of  lepers  in  1920  and  1921,  which  has 
induced  many  suffering  from  the  disease  to  surrender  volimtarily. 

Tablb  10. — Resvdt  of  the  bacteriological  examination  at  the  time  of  entrance  into  ugn- 

gation. 


Year. 

Posi- 
tive. 

Nega- 
tive. 

Nolo- 

(onna* 

tion. 

1 
Total. 

1914 

48 
62 
66 
71 
83 

5 
12 
5 
5 
9 

2 
1 

0 
0 
0 

55 

75 
71 
76 

1915 

1918 

1917 

1918 

92  i! 

l' 

Year. 


1919 

1920 

1921 

Total 


Posi- 
tive. 


74 
83 
71 


558 


Nega- 
tive. 


24 
13 
29 


102 


Noin- 
foixna- 
tian. 


I 


0 
2 
0 


Total 


9S 

96 

109 


66S 


Table  10  shows  the  result  of  the  bacteriological  examination  at  the 
time  of  entrance  into  segregation. 


This  table  ahowB  a  proportionately  greater  number  of  persons 
declared  lepers  without  a  positive  bacteriological  finding  in  the  later 
years.    This  may  be  attributed  to  two  factors. 

An  old  law  of  Hawaii  required  the  finding  of  the  lepra  bacillus  in 
order  to  declare  a  person  a  leper ;  though  the  present  law  does  not 
require  this.  Overlooking  the  difference  in  the  laws,  the  medical 
profession  believed  that  the  lepra  bacillus  must  be  demonstrated 
in  order  to  declare  the  patient  a  leper.  This  question  was  ulti- 
mately brought  for  decision  to  the  Attorney  General,  who  ruled 
(February,  1919)  that  the  law  did  not  require  the  finding  of  the 
bacillus.  This  naturally  led  to  a  greater  niunber  of  cases  being  pro- 
nounced leprosy  upon  clinical  evidence  alone.  While  it  is  desirable 
to  demonstrate  the  presence  of  B.  leprx  in  every  case  that  is  declared 
a  leper,  it  should  be  borne  in  mind  that  no  laboratory  test  is  inf&Uible, 
and  the  failure  of  the  laboratory  man  to  find  positive  evidence  of  the 
disease  does  not  warrant  the  physician  in  disregarding  all  other  evi- 
dence which  he  may  be  able  to  gather.  Many  cases  of  anaesthetic 
leprosy  have  unmistakable  signs  of  activity  of  the  disease,  though  the 
lepra  bacillus  can  not  be  foimd  in  them.  Probably  a  few  patients  are 
segregated  who  are  inactive  cases,  but  after  a  period  of  observation 
these  are  paroled. 

The  other  factor  contributing  to  the  increase  of  bacteriologicaUy 
negative  cases  is  the  patients  who,  though  bacteriologicaUy  negative, 
are  satisfied  in  their  own  minds  that  they  have  the  disease,  and  sur- 
render themselves  voluntarily  in  order  to  obtain  the  benefits  of  the 
more  recently  developed  methods  of  treatment. 

A  small  proportion  of  those  who  are  bacteriologicaUy  negative  upon 
admission  are  later  foimd  to  harbor  demonstrable  lepra  badlli. 

Tablb  11. — Firit  iymptoma  noted. 


ManUestatioos— 

Skin  lesions. 

Ner^e  lesions. 

Year. 

Spots, 

ntoB, 

leuco- 

darmla. 

etc. 

Rednen 

and 
itcbins. 

Nodule» 
or  thick- 
ening. 

Swell- 

■%^ 

\  f  erent 
;  parts. 

i 

Numb- 
ness of 

dif- 
ferent 

parts. 

Con- 
trac- 
tion, 
atro- 
phy or 
ulcera- 
tion. 

Paraly- 
sis. 

Falling 
of  hair. 

No  in- 
forma- 
tion. 

Total. 

1914 

14 
17 
17 
13 
20 
20 
28 
86 

5 
2 

1 
6 

4 
7 
3 

1 

10 
16 
18 
10 
33 
20 
24 
20 

9 
6 

3 

A 

2 

4 
2 
0 

0 
0 
0 
0 

6 

15 
17 
18 

5 
15 
13 

7 

55 

1915 

a  <        12 

75 

1916 

9  •            0               7 

71 

1917 

15               5 

9 
15 

8 

76 

1918 

8 
24 
10 
14 

3, 
2 

4 

Q 

92 

1919 

2  0 

3  0 
1             1 

98 

1930 

5 

12 

98 

1921 

7            13 

100 

Total 

165 

39 

151 

95 

28            82 

18             1 

96 

665 

> 

1 

1 

10 

Table  11  is  modeled  after  a  similar  table  in  McCoy's  paper  and 
gives  a  fair  indication  of  the  relative  frequency  of  the  first  signs  or 
symptoms  noted.  Without  doubt  there  is  a  Icurge  source  of  error  in 
this  table,  as  the  data  are  taken  from  the  statements  of  the  patients 
or  relatives  at  the  time  of  official  examination.  Furthenii(»re,  the 
tabulation  is  made  from  the  case  records  and  it  is  frequently  difficult 
to  detennine  accurately  in  which  class  the  entry  should  be  made. 
For  instance,  a  record  shows  the  case  is  the  mixed  type  of  leprosy, 
the' first  signs  being  recorded  as  ''swelling  of  the  face.''  Unless 
the  compiler  has  seen  the  patient  (and  in  most  cases  he  has  not)  it 
is  extremely  difficult  to  determine  whether  this  should  be  daased 
under  '^ swelling  of  different  parts''  or  under  ''nodules  or  thickening/' 

It  is  probable  that  many  lepers  do  not  recognize  the  very  eariiest 
syzhptoms  or  signs,  and  consequently  give,  as  their  first  manifeeta- 
tions,  some  change  that  really  belongs  to  a  later  stage  of  the  disease. 

Table  12. — Type  of  Uproiy  ttgrtgaJtei, 


Year. 

Ansesthetic. 

Nodular. 

Mized. 

NotglTta. 

TotaL 

1914 

5 
20 
10 

9 
19 
25 
19 
39 

87 
44 
48 
58 

57 
52 
48 

43 

» 
10 
7 
2 
19 
21 
84 
21 

9 

0 

2 
0 

a 

1915 

IS 

1916 

71 

1917 

79 

1918 

99 

1919 

98 

1920 

98 

1981 

100 

Total 

li3 

382 

119 

21 

988 

Table  12  shows  the  type  of  the  disease  as  given  in  the  case  reccMxb 
for  the  different  years.  It  is  seen  that  the  majority  have  been  classed 
as  nodular,  though  in  the  latter  years  there  is  an  increase  in  the 
number  of  anaesthetic  and  mixed  cases.  It  is  believed  that  many 
cases,  which  should  have  been  classed  as  mixed,  have  been  classed 
as  nodular,  largely  because  a  nodular  or  infiltrated  area  is  snipped, 
and  B.  leprae  found  therein,  and  the  examination  terminated  there. 
This  belief  is  further  supported  by  reading  the  case  histories,  which 
almost  invariably  describe  in  detail  lesions  on  the  face  and  upper 
extremities,  and  neglect,  or  describe  very  briefly,  the  lower  extrem- 
ities. It  has  been  my  experience  that  anaesthetic  patches  will  be 
found  more  often  on  the  legs  and  feet  than  in  other  portions  of  the 
body.  There  is  also  a  tendency  to  class  as  nodular  all  cases  in 
which  the  bacillus  is  found  in  the  tissues,  though  the  finding  of  the 
bacillus  does  not  necessarily  exclude  the  nerve  type. 

On  the  other  hand,  there  is  a  tendency  to  class  as  anaesthetic 
all  held  as  lepers  in  whom  the  bacillus  can  not  be  demonstrated.  As 
a  matter  of  fact,  a  large  number  are  mixed  cases,  only  a  few  early 
cases  remaining  purely  nodular  in  type,  while  some  early  and  some 
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long  standing  cases  art  purely  nerve  type.  One  exceptional  case 
now  in  segregation  gives  a  history  of  having  had  the  disease  14  years 
and  seems  to  be  a  purely  nodular  case. 

The  expense  to  tibe  Territory  resulting  from  the  segregation^  care, 
and  treatanent  of  lep^^  and  their  children  continues  extremely 
heavy.  AH  lepers  in  the  J&f olokai  settlement  that  desire  treatment 
by  the  ethyl  esters  of  chaulmoogra  oil  receive  it.  All  lepers  in  segre- 
gation, both  at  Molokai  settlement  and  Kalihi  Hospital,  are  sub- 
sisted, housed^  given  medical  attention,  some  means  of  entertain- 
ment, and  an  allowance  of  funds  to  purchase  dothing  or  other  neces- 
sities. The  children  bom  of  leprous  parents  in  segregation  are  cared 
f(H:  from  birth  by  non  leprous  nurses  in  two  homes,  one  for  girls 
and  <»xe  for  boys. 

The  following  table  shows  the  amount  spent  in  each  fiscal  year 
from  1913  to  1021: 

Tablb  13. — Expense  of  rruHnUnance  and  treatment  of  lepers. 


Year. 

Amoant 
apeot. 

Nnmber 
oflqperft. 

Per  cftpite 
cost. 

Year 

AmoQBt 

Number 
of  lepers. 

Per  capita 
cost. 

1913 

$215,664.29 
216,578L24 
184,192.93 
184,358.12 
179, 36a  34 

797 

im 

756 
748 
727 

1270.60 
277,66 
243.64 
246.46 
248.11 

1918 

$227,184.90 
260,004.50 
289,751.58 
249,687.29 

728 
762 
783 

777 

$312.07 

1A14 

1919 

328w09 

1915 

1920 

379.77 

1916 

1921 

321.35 

1917 

The  legislature  that  convened  in  1921  appropriated  for  the  care 
and  treatment  of  lepers  and  their  children  the  sum  of  $576,680.15 
for  the  two  years  beginning  July  1,  1921. 

In  this  table  the  number  of  lepers  each  year  is  the  total  number 
cared  for  during  the  year,  considered  as  present  365  days  in  the  year. 
The  average  daily  census,  of  course,  would  be  lower  and  this  would 
raise  the  per  capita  cost.  However,  these  figures  are  sufficient  to 
show  that  the  leper  in  Hawaii  is  well  cared  for,  probably  better  cared 
for  than  this  unfortunate  class  in  most  parts  of  the  world.  All  the 
expense  indicated  in  this  table  is  borne  by  the  Territory.  In  addi- 
tion to  this  the  United  States  Public  Health  Service  furnishes  medical 
attendance  at  Kalihi  Hospital  and  a  part  of  the  medical  supplies 
used. 
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A  STATISTICAL  REPORT  ON  CASES  OF  LEPROSY 
WHICH  HAVE  LEFT  SEGREGATION  ON  PAROLE. 


The  segregated  lepers  of  Hawaii  are  confined  in  two  compounds, 
the  Ealihi  Hospital,  near  Honolulu,  and  the  Territorial  leper  settle- 
ment on  the  island  of  Molokai.  Kalihi  Hospital  was  originally 
known  as  the  Ealihi  receiving  station,  and  persons  declared  Iei>erB 
were  held  there  until  a  suj£cient  number  were  assembled  to  make  a 
transfer  to  the  settlement  on  Molokai.  In  recent  years  it  has  been 
required  that  a  leper  be  held  at  Kalihi  for  treatment  for  a  8pe<3fied 
time.  In  some  cases  improvement  has  been  so  great  and  the  evidence 
of  active  leprosy  has  remained  absent  for  such  long  periods  that  such 
cases  have  been  allowed  to  leave  segregation  under  certain  conditions. 
Likewise  a  smaller  number  has  been  paroled  from  the  settlement^ 
on  Molokai. 

In  1912  the  belief  that  some  lepers  had  improved  to  such  a  degret 
that  they  were  no  longer  dangerous  to  the  public  caused  the  policy 
of  paroling  such  patients  to  be  inagurated.  _  1 

Prior  to  1912  a  number  of  cases  had  been  discharged  from  the 
Molokai  settlement,  some  of  these  having  been  admitted  to  segregation 
through  errors  in  diagnosis,  and  others  through  what  seems  to'  have 
been  deliberate  misrepresentation  by  the  patient,  in  order  'that 
he  might  enjoy  the  benefits  of  Territorial  support  and  comparativfely 
easy  life. 

Briefiy,  the  procedure  of  paroling  is  as  follows:  The  attending 
physician  in  charge  of  the  case  reports  that  the  patient  13.  fit  for 
parole.  The  president  of  the  board  of  health  then  appoints  a  board 
of  three  duly  qualified  physicians  who  examine  the  patient  thoroughly 
and  consider  the  history  of  the  case.  If  this  board  of  physicians 
finds  that,  in  the  opinion  of  its  members,  the  patient  may  be  allowed 
to  return  home  without  becoming  a  menace  to  others,  it  recommends 
that  the  patient  be  paroled  subject  to  stated  conditions.  This 
recommendation  goes  to  the  board  of  health  at  its  regular  meeting, 
and  if  approved  by  this  body  the  parole  is  granted. 

The  conditions  of  the  parole  require  the  patient  to  report  to  the 
hospital  physician,  or  some  physician  designated  by  the  board  of 
health,  at  intervals  which  vary  according  to  the  individual  case. 
Most  of  them  are  required  to  report  weekly,  some  monthly,  and 
others  quarterly.    After  one  year  or  more,  if  it  seems  advisable, 
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the  interval  may  be  lengthened  by  the  board  of  health.  The  treat- 
ment of  a  majority  of  paroled  cases  is  continued  when  they  report. 
The  paroled  case,  therefore,  is  in  a  status  not  imlike  that  of  an  out- 
patient, except  that  he  must  be  deemed  not  a  menace  to  the  {Public 
before  he  may  go  on  paroled  status.  It  is  to  be  expected  that  some 
of  these  cases  will  relapse  and  have  to  be  returned  to  segregation, 
though  every  effort  is  being  made  to  reduce  such  occurrences  to  a 
reasonable  minimum. 

Table  1  shows  that  249  paroles  have  been  granted  to  242  lepers, 
seven  having  been  returned  to  the  hospital  and  paroled  a  second  time, 
after  receiving  treatment  and  remaining  free  of  signs  or  symptoms 
of  active  disease  for  a  reasonable  time.  One  of  these  cases  relapsed 
a  second  time  and  returned  to  the  hospital  in  January,  1922,  but 
this  is  not  included  in  the  table. 


Table  1. — Showing  nurriber  of  cases  paroled  and  subsequent  history. 


Year. 


1912. 
1913. 
1914. 
1916. 
1916. 
1917. 
1918. 
1919. 
1920. 
1921. 


Number 
paroled. 


6 

5 

4 

7 

8 

5 

10 

44 

30 

70 


1 


Total. 


Grand  total. 


189 


0 
4 
1 

14 
0 

12 
2 

12 

15 
0 


60 


249 


Number 
relapsed. 


U 

1 

0 

t2 

13 

0 

4 
2 
6 


20 


I 

o 


0 
0 
0 
3 
0 
13 
0 
1 
4 
0 


11 


Died  on 
parole. 


Disap- 
peared. 


0 
0 
1 
2 
1 
0 
0 
4 
1 
0 


9 


I 


0 
0 
0 
0 
0 
0 
0 
2 
0 
0 


31 


11 


0 
0 
0 
0 
0 
0 

1 
1 
1 

0 


I 

o 


0 

1 
1 

6 
0 
1 
0 
2 
0 
0 


10 


13 


Released 
from  parole. 


1 

"3 


0 
2 
0 
0 
2 
1 
2 
2 
0 
0 


0 
0 
0 
0 
0 
0 
1 
0 
0 
0 


10 


On  parole 
Jan.1,1922. 


I 


2 

o 

•s 


6 

2 

3 

4 

3 

4 

8 

34 

27 

64 


166 


0 
4 
1 

11 
0 

10 
1 
9 

11 
0 


47 


202 


1  Seyen  patients  (4  KaUbl,  3  Molokai)  relapsed  and  subsequently  received  a  second  parole,  thereby 
making  total  number  of  persons  paroled  242  and  total  on  parole  Jan.  1, 1922. 195.  The  3  paroled  ftom 
Molokai  received  their  second  parole  from  Ealihi.  The  small  figures  preooalng  an  entry  indicate  the 
number  in  that  entry  who  have  received  a  second  parole. 

Eleven  died  while  on  parole,  as  far  as  can  be  determined,  of  diseases 
other  than  leprosy.  Thirteen  disappeared;  two  Orientals  returned 
to  the  Orient;  the  others  may  have  left  the  Territory,  or  may  have 
died,  most  of  them  being  old  long-standing  cases  paroled  from  Molo- 
kai. Ten  have  been  released  from  parole  and  are  no  longer  under 
surveillance  of  the  board  of  health  or  its  agents.  To  obtain  this 
release  it  is  necessary  for  the  patient  to  undergo  a  final  examination 
by  a  board  of  three  physicians  and  be  recommended  for  release.  At 
present  the  patient  is  kept  on  the  paroled  status  at  least  four  years^ 
after  which  the  patient  may  make  appUcation  for  release.  Some 
releases  have  been  made  after  a  shorter  time  on  parole  on  account 
of  special  circumstances  connected  with  the  case.   One  of  the  released 
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patients  is  known  to  have  died  aiace  bong  released,  and  I  have  been 
informed  by  a  former  officer  of  this  station  that  he  found  no  evidence 
of  active  leprosy  in  this  case  at  autopsy.  One  case  that  waa  released 
from  parole  subsequently  relapsed  and  is  now  under  treatment  in 
segregation. 

Tablb  2. — NatioTiality  of  jtaroUd  eaut. 


Y«». 

1 

n 

i 

1 

lil 

i 

1 

1 

P 
III 

1 
1 

\ 

1 

1 

1 

i 

1 

i 

1 

S 

-J       I 

1 

« 

1 

Tj- 

3 

■■«"i 

■,];:: 

J 

S 

M 

""!"!  \ 

.... 

::!:L..'.? 

12     a 

u 

1 

» 

Total... 

103 

sg 

U 

10      7 

*     * 

4 

* 

2 

]8> 

»;. 

,. 

' 

=  1     ':«J- 

ludlcMu  csaea  puol»d  aeooud  tlms. 
Tablb  3.— Ji>e7U«n(¥  o/  paroI«  otuI  recurretKe,  by  ntUwnalilitt  {1911  to  19S1), 


Numbar 
Mtngaud. 

Numbv 
puolea. 

Par  rent 

pwfted. 

■sss- 

■SSf 

480 

12 

142 
45 

5 

2S.SB 
20.78 
MOD 
31.81 

11 

ax 

• 
i 

86! 

248 

20.23 

SI 

Table  4. — PercerUage  of  total  adminiom,  parola,  and  relapttt  contribvted  fty  ead 


Nstionilltj. 

iAdmlsdODS.' 

Pvolo. 

Rd^M. 

58.34' 

is:  18 

l.M 

2.4S 
1.34 

4)l» 

l&Tj| 

&M 

loaoi 

15 

Table  2  shows  the  nationality  of  the  paroled  cases.  Comparing 
the  paroled  cases  with  the  number  of  lepers  of  each  nationality 
entering  segregation  during  the  same  period,  we  find  that  the  paroles 
have  been  distributed  quite  proportionately  among  the  different 
nationalities  (Tables  3  and  4).  The  Chinese,  Portuguese,  American, 
and  Europeans  have  a  slightly  higher  percentage  of  paroles  than  the 
other  nationalities.  Howerer,  the  relatiTely  small  number  of  individ- 
uals in  each  group  makes  the  percentages  of  little  significance. 

Approximately  30  per  cent  of  those  entering  segregation  have  been 
paroled.  In  the  past  three  years  the  frequency  of  parole  has  been 
considerably  greater.  The  number  of  recurrences  would  indicate 
that  some  tJiat  were  paroled  should  have  been  held  imder  observation 
for  a  longer  period.  It  will  be  noted  that  no  Japanese  hare  yet 
relapsed.  This  may  be  due  to  the  return  to  Japan  of  any  Japanese 
paroled  patient  as  soon  as  he  observed  evidence  of  relapse. » 

Table  5. — Sex  arid  age  (at  entrance  to  eegregation)  of  paroled  Upen, 


Age  group. 

lto6 

Tears. 

6tol0 
years. 

11  to  15 

years. 

16  to  20 
years. 

SI  to  25 

years. 

26  to  30 

years. 

81  to  35 
years. 

36  to  40 
years. 

1  41t045 
years. 

Sex 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

1912 

3 

«  •  • « 

«  •  •  • 

1 
2 
1 
1 

■  •  •  ■ 
•  •  ■  « 

1 
3 
3 

1 

1913 

1 
1 

•  *  •  ■ 

1 

a 

8 

1914 

1 
1 

1 
1 

.     1 
.     1 
.     1 

igiA 

8 

1 
3 
2 
2 
3 
»8 

1 
1 
2 

«  •  ■  • 

3 
4 
9 

3 
1 
. .... 

»7 
7 
7 

2 
1 

1 

2 

•  •  •  « 

1 

1 

1916 

2 

1 
1 
2 
1 
4 

1917 

1 

1 

1918 

.     2 
3 

1 

1919 

1 

•  •  •  • 

2 
2 

2 

2 
6 
2 

7 
5 
2 

1 
2 
3 

7 
3 
6 

>  •  •  • 

"7 

2 
1 

5 
2 
4 

1 

1 
1 

1920 

2 

1931 

1 

.  •  • 

Total 

1 

1 

9 

10 

25 

20 

22 

26 

19 

11 

14 

17 

10 

5 

12 

3 

9 

2 

Aga  group. 

46  to  50 
years. 

51  to  65 
years. 

56  to  60 
years. 

61  to  65 
years. 

71  to  75 
years. 

Noin- 

fonna- 

tlon. 

Toua. 

Grand 
total. 

Sex 

■  •  • 

M. 

F. 

1 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

1912 

5 
7 
4 

13 
6 
10 
8 
30 
19 
41 

1 

2 

1 

8 

2 

7 

4 

26 

26 

29 

6 

1913 

9 

1914 

6 

1916 

1 
1 
1 

1 

1 

2 

21 

1916 

8 

1917 

1 

1 
1 

1 
1 

1 

1 

2 

17 

1918 

1 

2 

12 

1919 

1 

1 

12 

2 

1   . 

2 

>  •  ■  • 

56 

1930 

2 

45 

1921 --- 

*  •  «  ■ 

1 

70 

Total 

7 

3 

4 

3 

5 

■  •  •  • 

2 

1 

1 

■  •  *  • 

3 

4 

142 

107 

249 

1 

Small  flgnre  appearing  before  an  entry  indicates  the  number  of  cases  in  that  entry  who  have  received 
a  second  parole. 

Table  5  shows  the  sex  and  age  (at  entrance  into  segregation)  of 
those  who  have  been  paroled.  The  paroles  have  been  relatively 
more  frequent  in  the  female  sex  (136  male,  106  female)  while  the 
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incidence  of  the  disease  by  sex  for  the  same  period  was  523  mala 
and  329  females.  Exclu(Ung  the  second  paroles  granted  to  a  f ev 
patients  who  hare  returned  to  segregation  and  progressed  to  a  poiat 
warranting  a  second  parole,  a  comparison  of  the  paroles  and  adma- 
sions  by  age  groups  is  made  in  Table  6 : 

Table  6. — PemrUage  o/  caau  ugregaUd  and  paroled,  191$  to  1921,  6y  a^e  pnmft. 


Ag6  groop. 


I  to5  3rear8... 
6  to  10  yean.. 

II  to  Id  years. 
16to20ytears. 
21  to25  3rears. 
Mtoao  years. 
31  to  35  years. 
30  to  40  years, 
41  to  46  years. 
40  to  fiO  years. 
61  to  55  years. 
50  to  60  years. 
01  to  05  years. 
00  to  70  years. 
71  to  76  years. 
70  to  80  years. 
81  to  85  years. 
Not  stated.... 

Total... 


Number 
segregated. 


3 
40 

140 

165 

138 

80 

03 

66 

45 

30 

21 

23 

11 

7 

2 

2 

1 

2 


852 


Percent 
of  total 


ass 

6.39 

17,14 

18.19 

10.20 

11.27 

7.39 

0.67 

5.28 

4.20 

2.40 

2.09 

1.29 

.82 

.23 

.23 

.12 

.23 


10a05 


Namber 
paroled. 


2 
19 
44 
46 

30 

31 

13 

16 

11 

9 

0 

4 

3 


Percent 
of  total 


242 


7.85 

1&18 

IS.  01 

12.40 

12.81 

&.37 

&20 

4.55 

3.72 

2.48 

1.63 

1.24 


.83 


2L90 


99.00 


ill  gron^ 


«Lf7 
41.S 


2L» 


2141 


a&S7 

IT.II 


loaai 


Table  6  shows  that  the  percentage  of  parole  has  been  highest  in 
the  yomxgest  age  group  and  gradually  lessens  until  the  26  to  30 
years  group  is  reached.  This  group  shows  a  sudden  rise  and  subse> 
quent  groups  show  a  slight  rise,  probably  due  to  the  smaller  number 
under  consideration.  In  general,  the  comparison  would  seem  to 
warrant  the  deduction  that  the  younger  lepers  hare  a  slightly  more 
favorable  outlook  than  the  older  ones.  The  discrepancy  in  the 
^'not  stated"  group  is  due  to  a  number  in  this  group  paroled  from 
Molokai  who  were  of  long  residence  there,  and  their  records  are 
defective.  It  may  be  stated  here  that  34  of  the  cases  paroled  were 
segregated  prior  to  January  1,  1912,  and  208  since  that  date. 

Table  7. — Civil  state  of  paroled  oaeee. 


Year. 

liariled. 

Single. 

Widow  or 
Widower. 

Divorced. 

Nolnfor- 
mation. 

Totd. 

1912 

2 

3 

3 

15 

3 

0 

7 

20 

17 

13 

4 

0 

2 

0 

4 

8 

4 

27 

26 

50 

0 

1913 

9 

1914 

6 

1916 

21 

1910 

1 

t 

1917 

3 

17 

1918 

n 

1919 

1 
1 
1 

i 

2 

6S 

1920 

iS 

1921 

1 

tf 

Total 

95 

130 

4 

1 

0 

2d 

17 

Table  7  shows  the  civil  state  at  time  of  segregation  of  those  who 
ttave  been  paroled.  Compared  with  the  figures  showing  the  civil 
status  of  those  segregated  during  this  period,  it  is  seen  that  civil 
atatus  has  no  appreciable  influence  on  the  frequency  of  parole. 

Table  8. — Occupation  of  paroled  cases  at  Hme  of  segregation. 


Oocnpation. 

1913 

1913 

1914 

1915 

1016 

1917 

1918 

1919 

1920 

1921 

1 

Total 

Bricklayer 

\       1 

3arp6nter 

1 

1 
1 

1 

1 
4 
2 
2 
1 

!!94^iff<f ur  and  tQAin^tter  . . .  r « r 

2 

2 

1 

Eiflctricfan 

1 

1 
1 

1 

...... 

1 
1 

...... 

Parmer 

1 
1 

3 

tt^hflmian 

E^nrnTnATi a 

1 

1 
1 

1 

Sardener. 

BEoose  servant 

2 

...... 

...... 

3 

1 
6 
3 
1 

1 
8 
1 

Souse  wife 

1 



2 

8 

10 

1 

11 

39 

[innate  of  Industrial  School 

ff^nltor  and  Mxton 

1 

''ockey 

Laborer 

1 

2 

2 

1 

2 

9 

5 

1 

29 

hrAA^frlf?lt 

ilovlng-plctnre  operator 

1 

PrisonVuard . . .  .^ 

1 

1 

^Iroaa  employee .  w  <* 

1 

2 

1 

...... 

1 

1 

11 

•  a*a>a'««a«>B 

(oldier 

1 

1 

itevedore 

t 

Stadent 

1 

1 

2 

1 

4 

2 

1 

4 

6 

31 

t'eechor 

.... ......... 

telephone  operator 

1        . 

1 
15 

4 

""3 

1 

io" 

2 

5 

17 

23 

80 

6 

9 

5 

21 

8 

17 

11 

55 

45 

65 

242 

Table  8  shows  the  occupation  of  the  paroled  cases.  In  most  of 
ihese  occupations  the  total  number  is  insufficient  to  warrant  any  de- 
luctions  by  comparing  them  with  the  occupation  of  all  admitted  dur- 
ng  the  same  period.  It  is  noted;  however,  that  laborers  constituted 
54  per  cent  of  the  admissions  from  1914  to  1921,  while  they  furnished 
)ut  approximately  12  per  cent  of  the  paroled  cases.  Similar  figures 
or  housewives  are  14.76  and  16;' for  students,  14  and  12.8;  no  occu- 
)ation,  24  and  33. 

Table  9. — Duration  of  disease  in  paroled  cases  before  entrance  into  segregation. 


Year  paroled. 


912. 
»13. 
}I4. 

ns. 

»6. 

n7. 
ns. 
no. 
no. 
ai. 


Total. 


2 
1 

1 

"2 

5 

3 

9 

11 

10 

44 


s 

I 


1 

2 
3 
1 
1 

2 
11 

4 
12 

37 


m 

B 


4 
2 
1 

"5 

0 

14 

34 


P9 

s 


1 
2 
5 
5 
6 

21 


CO 


2 
2 
1 
1 
2 
3 
6 

18 


a 


1 
3 
1 
1 

8 


3 


2 


S 

CD 


2 
1 


00 

s 


1 

i 
4 


S 


s 
s 


1 
"1 


o 


o  3 


3 
2 
1 

11 


2 
3 
2 

8 


.S-2 


I 


7 
1 
5 
2 
9 
9 
9 

43 


3 

o 


6 

9 

5 

21 

8 

17 

11 

55 

45 

65 

242 
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Table  9  shows  the  duration  of  the  disease  prior  to  entrance  to 
segregation  of  the  paroled  cases. 

Table  10. — Comparing  nwmber  admiUed^  paroled^  and  rdapnd^  according  to  drnxttium  tf 

disease  before  seigregation  {191  £  to  19tl). 


DumtioD  of  disMse. 


Less  than  1  year. 

1  to2years 

2  to  3  years 

5  to  4  years 

4  to  5  years 

6  to  6  years 

8  to  7  years 

7  to  8  years 

8  to  9  years 

0  to  10  years 

10  years  and  over 

A  lifetime 

No  information.. 

Total 


Number 
admitted. 


246 

133 

92 

74 

87 

36 

29 

12 

11 

4 

5S 

12 

108 


Percent 

oftolal 

admitted. 


852 


28,87 

15.61 

10.80 

8.68 

4.34 

4.20 

3.40 

1.41 

1.29 

.47 

6.81 

1.41 

12.68 


Number 
paroled. 


81 

34 

21 

18 

8 

4 

4 

4 

3 

3 

11 

8 

43 


Percent 
of  total 
paroled. 


99.97 


242 


33.47 
14.05 
8.68 
7.85 
3.30 
1.60 
1.69 
1.69 
1.24 
1.24 
4.54 
3.30 
17.76 


Percent 
of  group 
pardea. 


100.50 


32.03 
25.56 
22L82 
24.33 
21.63 
11.11 
13.79 
33.33 
27.27 
73.00 
19.00 
66.67 
39.81 


Number 
rehipsed. 


ofre> 
cmrence 
inthoK 


28.40 


7 
5 
2 
3 
2 
2 
0 
2 
1 

0 
2 

1 
4 


31 


9Li8 

lis 


S6.m 

5QLa0 

33.S 

.01 
l&U 

ULa 

9L54 


12.9 


Table  10  shows  that  the  frequency  of  parole  is  greater  in  those 
groups  which  have  haa  the  disease  for  shorter  periods.  With  the 
exception  of  the  third  year  group  the  frequency  of  parole  decreases 
gradually  with  each  year's  duration  of  the  disease  until  the  seventh 
year  group  is  reached^  when  it  rises  sharply.  This  apparent  rise 
is  probably  due  to  the  small  number  of  persons  in  this  group,  though 
it  should  also  be  mentioned  that  some  cases  of  long  standing  may 
have  gone  on  to  natural  arrest  of  the  disease  and  then  received  a 
parole.  Furthermore,  some  of  the  cases  of  several  years'  duration 
at  entrance  to  segregation  may  be  naturally  arrested  cases  which 
were  declared  lepers  on  account  of  contracted  fingers,  or  other 
result  of  the  disease,  and  later,  when  foimd  to  be  inactive,  have 
been  paroled.  This  applies  to  some  of  the  cases  whose  duration 
has  been  "a  lifetime."  The  number  giving  no  information  as  to 
duration  of  the  disease  should  be  made  up  of  cases  belonging  to  all 
groups,  as  some  of  these  give  no  history  on  account  of  being  too 
young  to  understand  what  is  wanted,  inabiUty  to  understand  English, 
or  other  valid  reason.  As  to  recurrences,  it  appears  that  those  com- 
ing  under  treatment  early  have  a  lower  percentage  of  recurrences 
than  do  those  of  longer  duration,  notwithstanding  that  the  greatest 
number  of  recurrences  occurs  in  the  group  that  has  had  the  disease 
less  than  one  year.  On  a  percentage  basis,  those  who  had  the 
disease  less  than  one  year  before  entering  segregation  show  a  lower 
rate  of  recurrence  than  any  other  group,  except  two  groups  whose 
total  paroled  has  been  very  low,  and  in  which  no  recurrence  has  yet 
occurred. 
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Here  again  is  evidence  that  the  early  recognition,  and  treatment 
of  leprosy  is  the  point  on  which  most  emphasis  should  be  placed. 

Putting  this  in  another  form,  we  find  of  those  having  the  disease 
less  than  1  year,  1  out  of  3  was  paroled;  of  those  having  the  disease 
1  to  2  years,  1  out  of  4  was  paroled;  of  those  having  the  disease  3  to 
4  years,  2  out  of  9  were  paroled;  of  those  having  the  disease  4  to  5 
years,  1  out  of  5  was  paroled;  of  those  having  the  disease  5  to  6 
years,  1  out  of  10  was  paroled. 

It  therefore  seems  apparent  that,  in  the  present  state  of  our 
knowledge  of  leprosy,  we  shall  achieve  best  results  by  bending  our 
energies  toward  bringing  cases  under  treatment  as  early  as  possible. 
From  the  standpoint  of  the  lepers,  nothing  is  to  be  gained  by  waiting 
for  a  positive  diagnosis;  the  delay  may  result  in  losing  everything. 

There  are  numerous  eases  of  leprosy  now  in  segregation  in  Hawaii 
who  have  been  officially  examined  one  or  more  times  before  they  were 
held  as  lepers.  It  may  seem  hard  on  a  pers(Mi  to  inform  him  that 
he  has,  or  probably  has,  leprosy,  but  if  his  signs  and  symptoms 
warrant  the  suspicion  of  the  disease,  we  do  the  patient  the  greatest 
possible  favor  by  informing  him  of  the  fact. 

During  the  past  year  a  girl,  who  had  been  officially  eixamined  two 
years  before  and  declared  not  a  leper,  died  of  leprous  fever,  one 
month  after  admission  to  segregation.  She  entered  segregation, 
sick  unto  death,  under  a  diagnosis  of  typhoid  fever,  which  was  not 
confirmed  by  laboratory  test  or  autopsy  findings.  Had  this  girl 
been  placed  under  treatment  at  her  first  examination,  there  is  every 
reason  to  believe  she  would  have  responded  favorably  to  treatment. 

The  rise  in  paroles  after  the  6  to  7  year  group  may  be  due  to  the 
small  nmnbers  in  each  group;  and  also  it  may  be  due  to  the  "survival 
of  the  fittest"  of  the  lepers;  that  is,  it  may  be  attributed  to  the  fact 
that  a  few  persons  successfully  combat  and  arrest  the  disease  by 
natural  means,  though  most  of  these  carry  serious  deformities  and 
defects. 

Table  11. -r-Dttrotton  of  treatment  {or  segregation)  of  paroled  cases. 


Year  paroled. 

Le6Sthan 

Duration  in  months. 

6 

7 

8 

9 

10 

It 

12 

13 

14 

15 
2 

16 

1 

17 

• 

18 

19 

20 

21   22 

i- 

1 

24 

1912 

1 

1913 

1 

•  «  • 

1 

*  •  » 

2 

1914 

1 

1 

...1 

...... 

1 

1915 

4 
1 

2 

... 

1 

1916 

1 

1 

1 

•  •  • 

1 

I 

1917 

1 

1 
3 

1 

•  •  ■ 

4 

1 
1 

i 

1 

1918 

2 

"2* 
3 
1 

•  •  ■ 

3 
2 
5 

1 
2 

«  •  • 

2 

2 
6 

1 
4 
2 
5 

1 

1 
2 
2 

1       1 

1919 

1 
2 
2 

4 

1 
6 

5 

«  «  • 

3 

2 

I 

"i*  '2 

1 
2 
3 

i 

4 

1920 

2 

2 
3 

1  ;.-_ 

1921 

9 

'2 

*3* 

3 

5 

....:.'! 

....... 

4 

Total 

9 

A 

11 

0 

5 

11 

9 

18 

14 

15 

10 

8 

8 

5l 

8 

8 

6 

7 

4, 

I 

20 

Table  II. — Dtiratum  <^  treaimefHi  (or  tegregalicm)  of  paroled  ocue* — Gontiniied. 


Duration  in  years. 

1 

Year  paroled.      / 

2i 

H 

31 

3 

1 

^ 

31 

4 

5 

6 

7 

8 

9 

10 

10.   i 

1 

Totri. 

1912 

1 

• 

1913 

2 

.... 

21 

> 

1914 

^     1 

i 

1915 

1 

1 

1 

1 

1 

1 

3 

5  . 

a 

1916 

1 
1 

..: J 

» 

1917 

1 

2 

1 
1 

1 

1 

1 

•  •  •  • 

5 

rr 

1918 

u 

1919 

1 
1 
4 

1 

1 

1 
2 

1 

•  •  •  • 

3 

2 
1 

2 

■  «  •  • 

1 
1 

1 

1 

2, 

5 

8 

1920 

2 

1 

4S 

1921 

fi 

Total 

7 

4 

1 

1 

6 

G 

4 

5 

4 

2 

2 

1 

6 

8 

19 

ft 

Table  11  shows  the  duration  of  segregation  of  those  reoeiriiig 
paroles.  The  first  two  years  are  given  in  months,  the  second  two 
years  in  quarters,  and  the  remainder  (up  to  10  years)  in  years.  The 
period  of  segregation  is  practically  equivalent  to  the  period  of 
treatment,  though  some  of  the  long-standing  cases  paroled  from 
Molokai  may  not  have  taken  our  present  form  of  treatment.  TUm 
longest  period  of  segregation  was  31  years  (1889  to  1920) ;  the  short- 
est one  day,  one  case  being  paroled  by  the  board  who  ded&red  him  ft 
leper.  Table  1 1  shows  that  nearly  70  per  cent  of  those  paroled  were 
in  segregation  2  years  or  less,  and  about  8  per  cent  over  10  years. 

Table  12. — Duration  of  segregation  of  relapsed  oases. 


DnratUm 
(months). 


Less  than  6  months 

7  months 

11  months 

12  months 

13  months 

14  months 

15  months 

17  months 

18  months 

19  months 

21  months 

Total » 


Number 
of  cases. 


2 
1 
1 
2 
4 
1 
1 
1 
1 
2 
1 


17 


Dnrstioa 

(years). 


2 

I 
I 

1 


Number 
of  I 


1 
3 
2 
3 
1 
3 
1 


14 


DuiBtioo 

of  seoond 

period  of 

treatmeat 

of  those 

paroled 

twice 

(niontlui). 


NnmlMref 


5 
8 


10 
IS 
16 
17 


1 
1 


1 
1 
1 
1 


Table  12  shows  the  duration  of  segr^ation  of  those  cases  that 
relapsed.  We  naturally  would  expect  to  find  a  large  proportion  of  the 
relapses  in  those  that  were  treated  for  a  short  period;  that  is,  ia 
those  we  would  consider  as  insufficiently  treated  cases.  However, 
of  the  168  paroled  cases  treated  less  than  two  years,  17  relapsed,  and  of 
74  cases  treated  two  years  and  over,  14  relapsed. 
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Table  13.- 

— TVp^  ^f  di9ea»e  in  paroled  cases. 

Year  of  parole. 

ApsBethetie. 

Nodular. 

lOzed. 

NotsUted. 

Total. 

1912 

1 

6 

2 

15 

2 

3 

2 

21 

10 

11 

5 

1 
2 
1 
1 
5 
3 
4 
8 
1 

6 

1913 

2 
1 
2 

1 

9 

1914 

, 

5 

1915 

3 

4 

9 

6 

27 

26 

33 

21 

L916 

8 

1917 

17 

1918 

11 

1919 

3 

1 
20 

65 

L920 

45 

1921 , --- 

05 

Total.. 

73 

108 

30 

31 

342 

The  type  of  the  disease  in  the  paroled  cases  is  shown  in  Table  13. 
Fhough  the  greatest  number  were  classed  as  nodular  cases,  when 
compared  with  the  type  of  those  admitted  during  the  same  period, 
wre  find  that  the  an»sthetic  type  furnishes  a  relatively  high  propor- 
bion  of  the  paroled  cases.  (Nodular  cases  admitted,  382;  paroled, 
108;  ansesthetic,  admitted,  143;  paroled,  73;  mixed,  admitted,  119; 
paroled,  30;  not  stated,^  13;  admitted,  21;  paroled,  31.)  It  is  quite 
Generally  admitted  that  the  anaesthetic  or  nerve  type  of  leprosy  is 
bhe  mildest  form  so  far  as  life  and  longevity  are  concerned.  Table 
13  also  shows  that  in  the  earlier  years  no  nodular  cases  were  paroled. 

Table  14. — Finding  of  bacilli  at  official  examination  of  paroled  cases. 


Year. 

PoetUve. 

Negative. 

Notsteted. 

Total. 

1912 

1 

3 

2 

7 

6 

7 

10 

36 

31 

54 

5 
5 
3 
11 
2 
5 
1 

17 
12 
10 

6 

1913 

1 

9 

1914 

6 

1915 

3 

21 

1916 

8 

1917 

5 

17 

1918 

11 

[919 

2 
2 

1 

55 

1920 

45 

1921 

66 

Total 

157 

71 

14 

342 

Table  14  shows  the  result  of  bacteriological  examination  at  the 
Lime  of  official  examination,  the  term  '^ official  examination"  being 
ipplied  to  the  examination  made  when  the  person  is  officially  de- 
dared  a  leper  and  placed  in  segregation.  As  it  is  required  that  all 
persons  going  on  parole  must  show  no  demonstrable  lepra  bacilli 
jpon  examination,  it  naturally  follows  that  those  who  have  always 
^een  bacteriologically  negative  have  a  somewhat  greater  probability 
>f  being  paroled.  However,  a  large  niunber  of  those  paroled  have 
3een  bacteriologically  positive  cases,  and  this  finding  by  no  means 
ndicates  that  the  case  will  not  yield  to  treatment. 

1  The  apparent  discrepancy  in  the  "not  stated"  oases  is  due  to  the  fact  that  some  of  these  paroled 
iases  were  admitted  prior  to  January  l,  1912,  the  beginning  of  the  period  under  consideration  in  this 
>aper. 
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Table  15  gives  the  distribution  of  the  first  signs  of  the  disease,  uoi 
it  appears  that  the  lesions  in  the  persons  that  have  been  paroled  haf« 
been  distributed  approximately  in  the  same  proportion  as  in  those 
admitted  to  segregation,  with  the  single  exception  of  those  giving 
paralysis  (usually  local)  as  the  first  sign.  This  class  of  cases  has  t 
much  greater  proportion  of  paroles.  The  paralyses  are  usuaDj 
relatively  shght,  many  involving  only  the  eyehds;  others  involve  the 

muscles  of  the  mouth  and  face. 

« 

Table  15. — First  evidence  of  disease  in  paroled  case*. 


m 

Skin  manifestations. 

Nerve  manifestations. 

1 

* 

• 

Spots, 
macules, 

leuco- 

derma, 

etc. 

Redness 

and 
itching. 

fill 

SwelUng 
of  dif- 
ferent 
parts. 

Numb- 
ness of 
different 
parts. 

Contrac- 
tion, 
uloera- 
tioo,and 
atrophy 
of  dif- 
ferent 
parts. 

Paralysis. 

Noinfor-,  ,r^^^ 

1 

r 

1912 

2 
2 

1 

2 

1 

4 

2 

17 

13 

17 

9 

1 

1   t              • 

1913.      . 

9 
16 

2 

2 

1 
6 
2 

1 
1 
8 

4 
4 

1   *              f 

1914. . 

1 
2 

1 
1 
2 

5 

1916 

2 
1 
3 
8 

11 
9 

11 

5 

2         a 

1916..  . 

1           i 

1917 

5             17 

1918 

2 

1 
1 
1 

S  '          11 

1919 

3 

2 

1 
5 

9             » 

1920.. 

S              4» 

1921 

3 

S             « 

Total.. 

61 

8 

38 

42 

10 

29 

17 

37  '        M 

Table  16  shows  roughly  the  length  of  time  the  relapsed  cases  were 
on  parole.  That  there  will  be  some  relapses  among  the  paroled 
cases  is  to  be  expected.  There  have  been  more  than  was  anticipatedi 
yet  it  is  believed  that  considerable  benefit  has  resulted  from  the 
adoption  of  the  policy  of  paroling  apparently  arrested  cases. 

Table  16. — Showing  length  of  time  relapsed  cases  were  on  parole. 


Year. 

Year  of  relapse. 

( 

Year 
paroled. 

Year  of  relapse. 

paroled. 

1916 

1917  '  1918 
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f 
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2 
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1 
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Total.. 

1 

XVXV , 

1917  ..     . 

2          4 

1 

2  ,        4  ,       IS 

1918 

1 

i 

1            I 

The  first  cases  paroled  were  few  and  selected  only  after  very  rigid 
examination.  These  were  so  successful  that  others  were  paroled 
later,  and  still  later,  with  the  advent  of  improved  methods  of  treat- 
ment, the  requirements  for  parole  became  less  rigid  and  possibly 
too  lenient.    It  should  be  remembered,  however,  that  the  paroling  of 
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lepers,  so  far  as  concerns  Hawaii,  is  an  almost  revolutionary  departure 
from  the  old  method  of  segregation  for  the  remainder  of  the  victim's 
life. 

The  paroled  cases  have  done  excellent  work  in  teaching  the  classes 
in  which  most  of  the  leprosy  in  Hawaii  is  f oimd  that  the  disease  is 
amenable  to  treatment,  and  that  the  life  in  segregation  is  far  better 
than  the  usually  gloomy  picture  so  often  painted  in  books  and 
magazine  articles.  This  has  caused  a  considerable  number  of 
lepers  to  surrender  themselves  and  receive  treatment,  thereby 
removing  dangerous  cases  from  the  community.  Certainly  some 
influence  is  causing  the  Hawaiians  to  change  their  attitude  toward 
segregation,  and  it  is  believed  that  the  paroled  leper  returning  to  his 
home,  and  there  telling  his  friends  of  the  conditions  in  the  institution 
for  lepers  and  of  the  effect  of  treatment,  is  responsible  in  large  part 
for  this  change  of  opinion. 

Methods  designed  to  subject  all  patients  to  rigid  and  repeated 
examination  before  parole  is  recommended  have  been  inauguratedi 
and  it  is  hoped  that  the  relapses  in  future  paroled  cases  will  be  fewer. 

SUMMARY. 

1.  During  the  10  years  (1912  to  1921  inclusive)  249  paroles  were 
granted  to  242  lepers  in  Hawaii. 

2.  During  this  period  31  suffered  relapse  and  were  returned  to 
segregation;  seven  of  these  later  received  a  second  parole. 

3.  The  nationality  of  the  paroled  cases  indicates  that  the  Cau- 
casian race  (Americans  and  Europeans,  particularly  Portuguese) 
have  responded  best  to  treatment. 

4.  Compared  with  the  number  of  cases  admitted  during  the  same 
period  the  females  have  received  a  greater  proportion  of  paroles  than 
have  the  males. 

5.  Generally  speaking,  the  younger  age  groups  have  furnished  the 
greater  number  of  paroled  cases. 

6.  The  probability  of  the  arrest  of  the  disease  decreases  in  propor- 
tion to  the  duration  of  the  disease  before  treatment  is  begun  up  to 
about  the  seventh  year  of  the  disease.  Those  surviving  longer  have 
a  slightly  more  favorable  outlook,  probably  due  to  their  excellent 
resistance  which  has  enabled  them  successfully  to  combat  the  disease. 

7.  About  70  per  cent  of  the  paroled  cases  were  in  segregation  2 
years  or  less,  22  per  cent  2  to  10  years,  and  8  per  cent  over  10  years. 

8.  Approximately  10  per  cent  of  paroled  cases  that  were  in  segre- 
gation less  than  two  years  relapsed;  and  approximately  19  per  cent  of 
paroled  cases  that  were  in  segregation  two  years  or  longer  relapsed . 

9.  Compared  with  admissions,  a  greater  proportion  of  the  paroled 
cases  were  from  those  classed  as  the  anaBsthetic  typo  of  the  disease. 
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10.  la  the  242  that  received  parole  the  leprosy  bacillus  had  been 
found  in  157  and  in  14  no  bacteriological  record  was  made. 

11.  Generally  speaking,  the  cases  showing  signs  or  symptoms  of 
nerve  leprosy  have  furnished  a  relatively  greater  number  of  pandes 
than  those  showing  skin  manifestations. 


RELATED  PUBLICATIONS. 


Available  repiints  or  bullediui  cm  leprosy  iasaed  by  the  Pablic  Health  Service  inm 
which  capisB  may  be  obtained  without  cost: 

PUBLIC  HEALTH  BULLETINS. 

No.  66.  XXV.  Immunity  Studies  in  Leprosy.  By  Moses  T.  Clegg,  George  W. 
McCoy,  and  Harry  T.  Hollmann.  XXVI.  The  Cultivation  of  Add-fast  BadOi 
from  Lepers  by  the  use  of  Symbiotic  Oi^ganisms.  By  Geoi^  W.  McCoy.  XXVn. 
A  Statistical  Study  of  Leprosy  in  Hawaii.    By  George  W.  McCoy. 

No.  75.  XXVIII.  Chaulmoogra  Oil  Treatment  of  Leprosy.  By  George  W.  McCojr 
and  Harry  T.  Hollmann.  XXIX.  Carbon  Dioxide  Snow  in  the  Treatment  of  Leprosy. 
By  George  W.  McCoy  and  Harry  T.  Hollmann.  XXX.  B,  Leprae  in  the  Circulatii^ 
Blood  of  Lepers.  By  Harry  T.  Hollmann.  XXXI.  Leprosy  in  a  Nineteen-Montfai 
Old  Child.  By  William  J.  Goodhue  and  George  W.  McCoy.  XXXIJ.  The  CultiTft- 
tion  of  a  Non-Chromogenic  Acid-fast  Bacillus  from  a  Case  of  Nodular  Leprosy.  By 
Moses  T.  Clegg.  XXXIII.  A  Note  Concerning  the  Favorable  Influence  of  Glacoae  os 
the  Growth  of  Acid-&»ts.    By  George  W.  McCoy. 

REPBINTS  FROM  PUBLIC  HEALTH  REPORTS. 

No.  607.  The  treatment  of  leprosy  with  especial  reference  to  some  new  chaulmoogn 
oil  derivatives.    By  J.  T.  McDonald  and  A.  L.  Dean.    August  20, 1920. 

No.  627.  An  epidemiological  study  of  an  endemic  focus  of  leprosy.  By  M.  F. 
Boyd  and  W.  F.  Fox.    December  17, 1920. 

No.  646.  Fractionation  of  chaulmoogra  oil.  By  A.  L.  Dean  and  Richard  WreDsball. 
April  1,  1921. 


ADDITIONAL  COPIES 

or  THIS  PUBLICATION  MAT  BE  PBOCUltED  FBOM 

THE  SUPERINTENDENT  OP  DOCUMENTS 

QOVEBNMENT  PBINTINQ  OFPICE 

WASHINOTON,  D.  C. 

AT 

5  CENTS  PER  COPY 


PURCHASER  AGREES  NOT  TO  RESELL  OR  DISTRIBUTE  THIS 
COPT  TOR  PROFIT.— PUB.  RES.  57,  APPROVED  MAT  11,  1922. 


TREASUKY  DBPARTMSKT 
nniTED  STATES  PUBLIC  HEALTH  SERVICE 


PUBLIC  HEALTH  BULLETIN  No.  lil 


A  STUDY  OF  THE  POLLUTION  AND 

NATURAL  PURIFICATION  OF 

THE  OHIO  RIVER 

I.  THS  PLANKTON  AND  RELATED  ORGANISMS 


W.  C.  PDSDT 
PhnklOH  EMftrt.  U.  S.  PtAUe  HtoUk  Stntet 


THM  SUROBOn  OBHOSAL 


\ 


TREASURY  DEPARTMEMT 
DHITED  STATES  PDBUC  HEALTH  SERVICE 


PUBLIC  HEALTH  BULLETIN  No.  131 

DBCBHBBB,  im 


A  STUDY  OF  THE  POLLUTION  AND 

NATURAL  PUREflCATION  OF 

THK  OHIO  RIVER 

I.  THE  PLANKTON  AND  RELATED  ORGANISMS 


w.  c.  pinu>Y 

Plankton  Expert,  U.  S.  Public  Health  Semice 


r^JLVi  llIK  3,Vv^  li' 


CONTENTS. 

Pate. 

Biological  investigations 1 

Environment  as  a  biological  factor 1 

Physical  factors 2 

Chemical  factors 2 

Biological  factors 3 

Significance  of  biological  findings  and  purposes  of  the  present  investigation .  3 

Methods  employed 13 

Plankton 13 

Bottom  sediments 19 

Results  of  biological  investigations 21 

The  Ohio  River 21 

The  Pittsburgh  district.,.. 23 

Summary  of  biological  conditions  in  the  Pittsburgh  district 32 

The  Wheeling  district 34 

Summary  of  biological  conditions  in  the  Wheeling  district 36 

The  Portsmouth  district 37 

The  Cincinnati  district 38 

Summary  of  biological  conditions  in  the  Cincinnati  district 42 

The  Louisville  district 4S 

Summary  of  biological  conditions  in  the  Louisville  district 46 

The  Paducah  district  47 

Summary  of  biological  conditions  in  the  Paducah  district 48 

General  summary  of  biological  investigations 48 

References 68 

ill 


ILLUSTRATIONS. 


Map  of  Ohio  River  district 14 

Fio.  1.  Planktograph  of  Pittabuigh  district * 

2.  Planktograph  of  Wheeling  district 51 

3.  Planktograph  of  Portsmouth  district 60 

4.  Planktograph  of  Cincinnati  district  (August-October,  1914) SI 

5.  Planktograph  of  Cincinnati  district  (November,  1914-Januaryf  1915) . .  63 

6.  Planktograph  of  Cincinnati  district  (FiBbruary-March,  1915) ^ 

7.  Planktograph  of  Cincinnati  district  (April-May,  1915) 64 

8.  Planktograph  of  Cincinnati  district  (June-July,  1915) 65 

9.  Planktograph  of  I^uisville  district  (Septemb^v-October,  1914) 66 

10.  Planktograph  of  Louisville  district  (November,  1914-January,  1915)..  67 

11.  Planktograph  of  Louisville  district  (February-March,  1915) 68 

12.  Planktograph  of  LouiBville  district  (April-May,  1915) 69 

13.  Planktograph  of  Paducah  district  (September-October,  1914) ^0 

14.  Total  plankton  production  of  Ohio  River "1 

15.  Seasonal  distribution  of  plankton  at  station  461 72 

16.  Seasonal  distribution  of  plankton  at  station  475 73 

17.  Hydrographic  curves  showing  seasonal  fluctuations  in  discharge,  thou- 

sand second-feet,  of  Little  Miami  at  Plain ville,  Ohio,  Licking  at  Fal- 
mouth, Ky.,  and  Ohio  at  Cincinnati "4 

18.  Sanitary  status  of  Ohio  River  as  shown  by  the  physical  condition  and 

the  organisms  of  bottom  deposits 76 

19.  Pollution  of  Ohio  River  as  indicated  by  organisms  in  bottom  sediments  76 

20.  Summary  of  results  of  examination  of  mud  samples  collected  at  stations 

475and598 77 

IV 


1 


PREFACE. 

The  biological  studies  which  are  here  reported  were  made  during 
the  years  1914  and  1915  as  a  part  of  a  more  comprehensive  study  of 
the  pollution  and  natural  purification  of  the  Ohio  River,  under  the 
direction  of  Surg.  W.  H.  Frost.    The  investigation  comprised: 

1 .  A  sanitary  survey  of  the  watershed  with  special  reference  to 
the  sources  and  extent  of  pollution  with  domestic  sewage  and  indus- 
trial wastes,  the  sources  and  quality  of  municipal  water  supplies,  and 
the  prevalence  of  water-borne  infectious  diseases. 

2.  A  hydrometric  study,  carried  out  with  the  cooperation  and 
guidance  of  the  United  States  Geological  Survey,  designed  to  give 
accurate  information  as  to  the  discharge  of  the  Ohio  at  various  points, 
also  the  velocities  and  corresponding  times  of  flow  between  consecu- 
tive points  of  observation. 

3.  A  detailed  study  of  the  conditions  of  pollution  actually  existing 
in  the  river,  as  shown  by  chemical,  bacteriological,  and  biological 
(plankton)  examination  of  samples  collected  from  fixed  sampling 
stations  at  frequent  intervals  throughout  the  period  of  the  study. 

The  establishment  for  this  study  consisted  of  an  administrative 
office  and  centrall  laboratory  at  Cincinnati,  Ohio,  with  five  branch 
laboratories  in  operation  during  the  spring  and  summer  of  1914  at 
selected  points  from  Pittsburgh  to  the  mouth  of  the  river.  The  col- 
lection and  examination  of  chemical  and  bacteriological  samples  were 
begun  in  January,  1914,  but  the  biological  survey  was  necessarily  be- 
gun later,  on  August  1, 1914.  From  that  date  until  October  16, 1914, 
biological  samples  were  collected  regularly  from  sampling  stations 
in  the  vicinity  of  each  of  the  five  laboratories,  thus  covering  the  full 
length  of  the  river.  On  October  15  observations  were  discontinued 
except  upon  the  stretch  of  river  from  Cincinnati  to  Louisville.  Within 
this  zone  the  observations  begun  in  August,  1914,  were  continued 
without  interruption  imtil  August  1,  1915,  thus  extending  over  a  full 
seasonal  cycle. 

Owing  to  interruption  during  and  since  the  World  War,  the  gen- 
eral report  upon  the  study  as  a  whole  is  not  yet  completed.  It 
seems  proper,  however,  to  publish  this  completed  section  dealing 
with  plankton  studies  separately  and  in  advance  of  the  general  re- 
port, for,  although  the  plankton  studies  attain  their  full  significance 
only  when  taken  in  connection  with  other  phases  of  the  investigation, 
they  are  sufficiently  distinct  in  material  and  purpose  to  warrant 
separate  publication. 


A  STUDY  OF  THE  POLLUTION  AND  NATURAL  PURflFlCATION  OF  THE 
OHIO  RIVER.— L  THE  PLANKTON  AND  REUTED  ORGANISMS. 


BIOLOGICAL  INVESTIGATIONS. 

ENVIRONMENT  AS  A  BIOLOGICAL  FACTOR. 

For  every  form  of  life  in  water  there  is  a  kind  of  food,  a  degree  of 
temperature,  a  quality  or  quantity  of  air  or  water,  a  degree  of  light, 
perhaps,  which  is  best  suited  to  the  particular  requirements  of  the 
organism.  In  response  to  such  favorable  environment  the  organism 
thrives.  Any  departure  from  this  optimum  environment  retards  the 
activity  of  the  organism.  Any  radical  change,  such  as  loss  of  food 
supply,  or  sudden  extremes  of  heat  or  cold,  or  exposure  to  a  toxic 
substance  or  to  the  attacks  of  an  enemy,  may  be  utterly  destructive. 
The  environment  may  remain  essentially  the  same  for  weeks  or 
months,  changing  only  with  the  seasons,  or  with  some  similar  gradual 
adjustment  of  nature,  or  it  may  be  subject  to  continuous  changes  in 
location,  in  depth,  in  rate  of  movement,  in  amount  and  quality  of 
food  available,  in  temperature,  in  amount  of  sunlight,  and  in  presence 
of  enemies  or  of  toxic  substances.  A  large  lake  represents  the  first 
of  these,  stability  of  environment,  while  a  flowing  stream  is  the  fullest 
expression  of  a  condition  of  instability. 

The  plant  and  animal  Ufe  of  a  flowing  stream  is  exposed  to  a  con- 
tinuous fluctuation  of  the  various  factors  constituting  the  environ- 
ment. Not  only  are  these  factors  many  and  varied,  but  the  relative 
potency  of  certain  ones  will  vary  from  time  to  time,  as  the  moving 
water  encounters  an  endless  succession  of  physical  conformations  of 
channel,  or  experiences  a  varying  chemical  condition  due  to  the  con- 
tinuous transformation  of  matter  derived  from  many  sources,  or  finds 
itself  burdened  with  sewage,  deprived  of  sunlight  by  clouds  or  by 
turbidity,  subjected  to  changes  of  temperature  as  the  seasons  pro- 
gress, or  hampered  in  movement  by  a  covering  of  ice  which  meantime 
reduces  its  supply  of  oxygen.  Continuous  change  is  the  charm  of 
the  moving-picture  panorama  presented  by  a  flowing  stream,  but 
this  same  source  of  pleasure  to  the  nature  lover  beconies  the  vex- 
ing instabiUty  which  tries  the  patience  of  the  scientific  student. 
"Nothing,"  says  one  writer,  ^*  is  so  constant  about  the  environment 
of  the  flowing  stream  as  its  inconstancy.    Instability  is  the  key  word 

of  the  fluviatile  environment." 
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If  the  organism  have  sufficient  powers  of  locomotion,  it  may  select 
a  place,  such  as  a  pool  or  a  riffle,  and  remain  there,  indifferent 
to  the  dbntinuous  movement  of  the  water.  If,  however,  it  be  veiy 
small,  with  insufficient  power  of  movement  to  resist  the  flow  of  the 
water,  it  goes  wherever  the  water  goes,  and  is  subject  to  all  the 
changes  of  enviromnent  encountered  by  the  parcel  of  water  whkh 
constitutes  its  home. 

It  is  thus  that  minute  freely  floating  plant  and  animal  life  of  water, 
collectively  termed  the  ''  plankton,"  is  subject  to  all  the  varieties  of 
environment  occasioned  by  the  changing  conditionB  as  the  wat^r  pro- 
gresses toward  the  mouth  of  the  river.  These  changing  conditions 
are  physical,  chemical,  and  biological. 

PHYSICAL  FACTORS. 

The  physical  conditions  are  those  which  have  to  do  with  geo- 
graphical positions  and  physical  characteristics  of  the  watershed  and 
stream  channel,  the  turbidity  and  temperature  of  the  water,  and 
access  of  light. 

Topography,  velocity  of  stream  movement,  and  character  of  sur- 
face soil  influence  turbidity  and  determine  time  of  passage.  Geo- 
graphical relation  of  main  and  tributary  streams  and  seasonal 
variation  affect  the  temperature  of  the  environment.  Sudden  and 
disastrous  change  may  rcsxilt  to  the  plankton  from  seasonal  or  tribu- 
tary influence. 

The  relation  of  volume  of  water  to  amount  of  bottom  area  and 
surface  exposure,  and  the  presence  of  bars,  islands,  bowlders,  dams, 
shallow  riffles,  and  deep  pools  affect  aeration,  access  of  light,  tem- 
perature, and,  it  may  be,  freedom  from  a  near-septic  condition  on  the 
bottom. 

Temperatuife  affects  many  plankton  organisms  profoundly.  Usu- 
ally the  advent  of  cold  weather  results  in  large  decrease  in  number. 
However,  there  are  certains  kinds  that  thrive  best  during  the  cooler 
weather  of  fall  or  spring.  Comparatively  few  forms  flourish  during 
the  degree  of  cold  prevalent  in  our  northern  rivers.  Eofoid  (1903) 
found  that  when  the  temperature  of  the  Illinois  River  fell  to  45®  F. 
the  re  was  a  decrease  of  over  90  per  cent  in  the  total  plankton  yield. 

CHEMICAL  FACTOBS. 

The  chemical  condition  of  water  becomes  a  factor  in  the  biological 
life  owing  to  the  fact  that  all  aquatic  organisms,  both  plant  and 
animal,  require  more  or  less  oxygen;  most  aquatic  plants  require 
carbon  dioxide;  and  the  simpler  organisms,  both  plant  and  animal, 
utilize  to  some  extent  certain  dissolved  salts  and  organic  substances. 
These  beginnings  of  life  form  the  connecting  link  between  the  dis- 


solved  materials  in  the  i^ater  and  the  larger  organisms  which  in  tun^ 
>rey  upon  the  smaller  forms  to  a  great  extent. 

Dissolved  salts  and  organic  matter  are  always  present,  although  in 
v-arying  amounts^  in  a  stream.  They  are  derived  from  natural  drain- 
age of  the  land  and  from  the  industrial  wastes  and  sewage  of  cities. 
The  processes  of  decay  and  bacterial  activity  release  soluble  nitrogen 
compounds  and  carbon  dioxide  to  the  water.  The  metabolism  of 
certain  organisms  results  in  waste  products  which  are  food  for  others. 

BIOLOGICAL  FACTORS. 

There  are,  furthermore,  numerous  interrelationships  existing  among 
the  organisms  themselves,  constituting  the  biological  environment. 
These   biological  relationships   are  concerned  almost  entirely  with 
the  matter  of  food,  and  are  therefore  reducible,  in  the  final  analysis, 
to  terms  of  properly  related  physical   and  chemical   environment  • 
Organisms  whose  life  processes  are  holophytic  (plantlike)  are  able  t6 
elaborate  food  from  dissolved  inorganic  materials  by  the  aid  of  sun- 
light.    The  plant  body  thus  nourished,  however,  becomes  a  prey  to 
various  minute  animals,   some  of  which  are  in  turn  devoured  by 
larger  predaceous  forms.     Other  animals  are  scavengers,  and  find 
modt  of  their  food  in  particles  of  suspended  organic  matter  and  in 
the  disintegrating  remains  of  plants  or  of  other  animals.    Various 
**chains  of  food  relations''  (Kofoid,  1903)  are  thus  established,  some 
being  short  and  simple,  while  others  are  surprisingly  long  and  complex, 
interlinked  with  many  other  food  chains.     Most  of  these  chains 
finally  end  in  the  larger  forms  of  aquatic  life,  especially  fish,  these  in 
turn  becoming  the  prey  of  numerous  waterfowl  and  cert^iin  water- 
animals,  such  as  otter,  mink,  etc.     Man  himself  is  to  be  included 
among  the  animals  that  find  much  of  their  food  in  the  larger  aquatic 
organisms,  s«ch  as  fish,  turtles,  crabs,  lobsters,  and  bivalves. 

SIGNIFICANCE  OF  BIOLOGICAL  FINDINGS  AND  PURPOSES  OF  THE 

PRESENT  INVESTIGATION. 

If  it  be  true  that  the  biological  life  of  a  stream  is  distinctly  and 
profoundly  affected  by  the  numerous  factors  which  form  the  envi- 
ronment, it  follows  that  the  organisms* in  a  stream  constitute  in  a 
general  way  a  reflection  of  the  prevailing  environmental  condition  of 
that  stream.  This  is  true  at  least  to  the  extent  that  the  presence  of 
any  particular  organism  in  unusual  abundance  is  evidence  of  the  rel- 
ative potency  of  certain  factors  existing  in  that  particular  environ- 
ment especially  favorable  to  such  organisms.  Chief  among  such 
factors  is  food  supply. 

The  securing  of  adequate  suppUes  of  suitable  food  constitutes  the 
chief  activity  of  practically  all  water  organisms,  particularly  those  of 
microscopic  size.    Comparatively  speaking,  lit!  le  time  is  spent  in  other 


activities,  such  as  inatin<;,  nest  building,  caring  for  offspring,  etc., 
which  require  so  large  a  proportion  of  the  time  and  enei^y  of  largor 
animals,  especially  land  forms.  Microscopic  life  in  water  apparendy 
has  little  else  to  do  except  to  eat  incessantly  or  assimilate  continiially. 
Reproduction  by  fission  or  by  eggs  usually  takes  place  meantime, 
with  but  little  cessation  of  the  process  of  eating.  Because  of  thii 
state  of  affairs  it  becomes  necessary  to  study  with  particular  care  the 
food  habits  of  these  organisms.  Some  of  these  food  habits  may  now 
be  briefly  considered. 

Plants  containing  chlorophyll  or  its  equivalent  require  sunlight,  by 
means  of  which  they  elaborate  their  food  from  simple  substances, 
chiefly  CO,  and  water.  Thus,  a  week  or  more  of  clear  weather  is 
usually  followed  by  a  distinct  and  often  remarkable  increase  of  minute 
aquatic  plants,  unless  turbidity  of  the  water  shuts  out  the  sunlight. 
It  will  thus  be  seen  that  sunshine  and  turbidity  of  water  are  vitally 
concerned  in  the  food  supply  of  submerged  plants. 

Various  organisms,  such  as  certain  rotifers,  are,  in  part  at  least, 
herbivorous  (Kofoid,  1904,  p.  145),  finding  much  of  their  food  in 
these  minute  plants,  which  in  turn  are  dependent  largely  on  sunshine 
and  clear  water.  Other  organisms,  notably  certain  Crustacea^  are 
regarded  as  scavengers  because  they  consume  as  food  the  partly 
decayed  fragments  of  various  animal  and  plant  forms.  (Herrick, 
1884,  p.  124;  Rafter  and  Baker,  1900,  p.  76.)  Most  of  the  ciliates 
and  certain  of  the  flagellates  find  the  greater  part  of  their  food  in 
sewage-polluted  water.  They  are  most  abundant  when  very  lai^ 
numbers  of  bacteria  are  present.  Evidently  some  of  these  are  bac- 
teria eaters  (Calkins,  1909,  pp.  79, 106;  Marsson,  in  Engineering  News, 
August  31,  1911),  while  others  probably  consume  suspended  organic 
matter  found  in  such  polluted  water. 

Beyond  the  mere  facts  of  food  supply  and  preferred  habitat,  how- 
ever, there  is  a  still  more  important  aspect  of  the  relations  of  these 
organisms  to  their  environment.  Knowledge  of  foods  and  general 
activities  of  these  various  groups  of  organisms  brings  with  it  certain 
information  concerning  the  effect  of  these  activities  upon  the  stream, 
especially  in  the  case  of  a  polluted  stream  in  the  cotu'se  of  self-purifi- 
cation. Briefly  stated,  these  two  biological  aspects,  which  are  distinct 
though  intermingled,  are  the  biological  reaction  to  the  environment 
of  the  stream  and  the  physical  and  chemical  reaction  to  the  biological 
activities. 

Sunshine  and  low  turbidity  favor  the  growth  of  diatoms  and  other 
algsB  whose  small  size  is  fairly  balanced  by  their  vast  numbers,  and 
whose  synthetic  activity  results  in  appreciable  increase  of  the  dis- 
solved oxygen  of  the  water.  (Palmer,  1897.)  This  dissolved  oxygen 
is  not  only  used  in  the  respiration  of  most  water  organisms,  both 
plant  and  animal,  but  it  is  quite  essential  to  the  process  of  biochemi* 


:^al  self -purification  of  the  stream.    Again,  Crustacea  and  rotifers, 

wrhicli  find  much  of  their  food  in  the  general  detritus  and  suspended 

matter  resulting  from  the  decay  of  plants  or  other  organic  matter, 

are  voracious  feeders,  and  when  present  in  lai^e  numbers  dispose  of 

no  small  amount  of  material  in  their  promiscuous  and  continuous 

foraging.    The  organic  matter  thus  consumed  removes  a  considerable 

4>\irden  from  the  polluted  water  with  corresponding  improvement  in 

its  chemical  and  physical  condition.     Finally,  if  the  water  be  bur- 

*deiied  with  sewage,  the  large  amoimt  of  organic  matter  thus  intro- 

•<luced  is  attacked  by  the  bacteria  and  by  hosts  of  larger  organisms 

^conveniently  termed  septic  or  pollutional  oi^amsms  (Forbes  and 

Richardson,  1913,  pp.  498,  513)  and  consisting  largely  of  cUiates  and 

certain  flagellates.    These  feed  upon  the  bacteria  as  well  as  upon  the 

organic  detritus,  and  assist  in  the  reduction  of  polluting  material. 

As  sedimentation  is  often  an  important  factor  in  the  process  of 
self-purification,  it  may  be  anticipated  that  the  biological  conditions 
existing  in  the  bottom  deposits  when  such  deposits  are  present  con- 
stitute an  important  phase  of  the  biology  of  the  stream. 

The  smaller  organisms  in  mud,  mostly  animal  forms,  consist  chiefly 
4>f  worms,  young  moUusks,  and  insect  larvae  and  pupae.    The  presence 
•of  these  organisms  is  largely  a  matter  of  food  supply,  it  would  seem, 
for  they  are  found  burrowing  and  delving  in  the  bottom  deposits, 
4ind  the  fecal  excretions  of  some  of  them  show  a  large  proportion  of 
mud.    Furthermore,  the  mud  itself  shows  the  effects  of  being  worked 
-over  by  some  of  these  organisms,  notably  the  oligochaete  worms. 
Young  bivalve  mollusks  find  their  chief  food  supply  in  minute  organ- 
isms in  the  water,  rather  than  in  the  mud  in  which  they  he  partly 
l>uried.    In  many  instances  the  food  habits  of  the  organisms  con- 
cerned are  only  partially  known.    This  is  particularly  true  of  several 
^f  the  insect  larvae. 

The  study  of  bottom  sediments  furnishes  a  sort  of  summary  or 
average  of  the  conditions  that  have  affected  the  water  wUle  the  sedi- 
ments were  accumulating.  In  the  study  of  the  Illinois  River,  Forbes 
and  Richardson  (1913)  found  that  the  study  of  the  bottom  sludges 
and  deposits  was  highly  important  and  that  ^'the  silt  and  other 
ideposits  accumulating  on  the  bottom  of  a  stream  are  in  some  respects 
.more  significant  of  its  average  condition  than  are  the  waters  of  its 
•current."  Recent  study  of  the  Potomac  Rivw  (Purd\^,  1916)  tends 
io  show  similar  importance  of  the  bottom  sediments. 

It  will  thus  be  seen  that  the  persistent  presence  and  abundance  af 
certain  oi^anisms,  or  the  absence  of  others,  or  the  sudden  advent  of 
certain  forms  in  large  numbers,  all  have  a  reasonably  direct  signifi*- 
cance  with  regard  both  to  the  environmental  condition  and  to  the 
biological  processes  of  purification  that  are  operative  therein. 


In  order  that  this  significanco  may  be  better  defined,  and  hence 
made  of  more  service  in  the  study  of  the  genera]  problem  of  stream 
economy,  biological  investigations  of  ^streams,  especially  in  direct 
conjunction  with  chemical  and  bacteriological  investigations,  are 
highly  desirable.  If  the  activity  of  high  bacterial  content  produces 
appreciable  differences  in  chemical  content  of  polluted  water,  it  seems 
very  probable  that  the  diverse  activities  of  an  abxmdant  plankton 
may  also  produce  appreciable  differences.  That  this  is  the  true  state 
of  affairs  is  indicated  by  results  fi^om  the  comparatively  small  amount 
of  work  already  done  in  this  country,  and  also  by  the  more  extensive 
work  done  in  Europe,  especially  in  Germany.  Whipple  (1913^ 
p.  142)  says: 

An  important  question,  and  one  which  is  of  particular  interest  to  water  anal yata,  is 
the  relation  between  the  growth  of  organisms  (plankton)  and  the  chemical  anal  vsis  of 
the  water  in  which  tlie  organisms  are  found.  Unquestionably  tliere  muBt  be  sach  a 
relation,  but  thus  far  our  knowledge  of  the  food  requirements  of  the  plankton  is  noft 

sufficient  to  enable  us  to  tell  wliat  this  relation  is. 

Much  additional  work  must  be  done,  however,  to  give  this  unde- 
veloped phaae  of  water  examination  the  same  standing  as  that  now 
enjoyed  by  the  better-^known  chemical  and  bacteriological  procedures. 
As  in  the  case  of  the  other  biological  sciences,  there  is  required  first 
routine  observation  and  classification  of  the  phenomena  exhibited, 
together  with  the  associated  physical  and  chemical  facts  with  which 
these  phenomena  may  reasonably  be  expected  to  be  correlated.  The 
search  for  and  study  of  such  correlations  may  be  profitably  und^- 
taken  at  the  same  time,  and  to  this  end  the  various  aquatic  organisms, 
including  both  plankton  forms  and  population  of  bottom  sediments, 
may  be  classified  or  arranged  with  respect  to  their  attitude  toward 
sewage;  that  is,  their  liking  for  it,  indifference  toward,  or  avoidance 
of  it.  The  recording  and  classification  of  a  considerable  amount  of 
observational  material  is  a  prerequisite,  however,  to  any  compre- 
hensive generalization. 

Many  biologists  have  undertaken  such  a  classification,  r^arding 
the  organisms  as  ^Miving  reagents"  (Kolkwitz,  1911)  which  react  in 
a  definite  manner  toward  sewage  or  similar  pollution. 

Whipple  (1913)  showed  that,  in  the  Genesee  River,  the  heavily 
polluted  portion  just  below  the  Rochester  sewer  outfalls  furnished 
very  high  numbers  of  bacteria  and  of  certain  ciliates  and  other 
protozoa.  Some  miles  farther  downstream,  where  chemical  and  bac- 
teriological evidences  of  pollution  were  less  apparent,  tiliese  ciUates 
diminished  greatly  in  numbers,  and  certain  algae  appeared,  these 
organisms  to  be  follow^ed,  some  miles  below,  by  rotifers  as  the  domi- 
nating organism,  and  finally  by  Crustacea,  as  the  water  became 
progressively  better  in  quality. 


In  an  elaborate  five-year  study  of  the  Illinois  River  for  the  three- 
fold pur{)ose  of  detennining  the  biological  population,  studying  the 
life  histories  and  mutual  dependencies  of  these  organisms,  and,  finally, 
studying  and  analyzing  the  factors  of  environment,  Kofoid  (1903, 
1904)  made  a  notable  contribution  to  our  knowledge  of  plankton 
activities.  Very  briefly  sununarized,  his  more  important  findings  are 
aa  follows : 

1 .  The  age  of  the  water  is  a  vital  factor  in  production  of  plankton, 
a  long  time-factor  permitting  adequate  decomposition  of  the  con- 
tained organic  matter,  which  in  turn  provided  sufficient  food,  directly 
or  indirectly,  for  the  aquatic  population.  Conversely,  a  short  time- 
factor  is  unfavorable  to  plankton  growth. 

2.  There,  is  little  correlation  between  seasonal  flux  in  chemical 
conditions  (as  shown  by  analyses)  and  seasonal  course  of  plankton 
production.  Nitrogenous  matters  are  influenced,  especially  by  rapid 
growth  of  diatoms,  but  changes  are  not  unifoim  nor  proportional. 

3.  Temperature  affects  plankton  profoundly.  It  was  noted  that 
when  temperature  was  below  45°  F.  ( «  7°  C.)  the  plankton  content  of 
the  river  channel  was  only  9  per  cent  of  that  jH'esent  when  temper- 
atures were  higher. 

4.  Diatoms  are  frequently  very  abundant  and  are  of  great  im- 
portance and  significance  in  the  food  supply  of  higher  organisms. 
Abundance  of  other  minute  organisms  containing  chlorophyll  provides 
food  for  large  numbers  of  rotifers. 

5.  Aquatic  insects  are  important  by  reason  of  many  food  relations 
connecting  them  with  the  smaller  plankton  organisms. 

6.  The  presence  of  considerable  amounts  of  organic  matter,  such  as 
sewage,  apparently  initiates  a  well-defined  series  of  biological  events, 
beginning  with  high  bacterial  content  and  large  numbers  of  ciliates. 
Minute  chlorophyll-bearing  organisms,  both  algae  and  certain  of  the 
Mastigophora,  then  appear,  to  be  followed  usually  by  larger  organisms 
(rotifers,  rhizopods,  and  Crustacea),  which  find  most  of  their  food  in 
the  more  minute  animals  and  plants. 

7.  Certain  ciliates  are  very  abundant  during  the  height  of  sewage 
contamination  and  bacterial  development.  They  are  imusually  im- 
portant in  the  economy  of  the  plankton,  as  they  feed  chiefly  on 
bacteria,  decaying  organic  matter,  and  the  smaller  algaa  and  are  them- 
selves eaten  by  rotifers.  These  ciUates  are  active  agents  in  the 
reduction  of  sewage,  in  destruction  of  the  bacteria  of  decay,  and  in 
purification  of  sewage-laden  waters,  transferring  the  matter  thej'ein 
to  higher  forms  of  animal  life. 

8.  Plankton  production  is  essentially  rhythmic  or  periodic,  the 
waves  or ''pulses"  being  from  three  to  five  weeks  in  duration. 
Amphtude  of  pulses  is  affected  by  local  influences  and  by  season. 
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Rising  temperature,  hydrographic  stability,  decaying  vegetation,  or 
access  to  sewage  tend  to  increase  plankton,  while  declining  temper- 
atures, dilution  of  fertilizing  material,  access  of  flood  waters,  and 
increase  of  current  all  tend  to  decrease  plankton.  Initial  causes  for 
plankton  pulses  are  traceable  through  complex  food  relations  wfaieh 
extend  from  the  larger  animal  forms  back  to  the  minute  algve  and 
other  synthetic  organisms.  These  in  turn  are  dependent  on  sunl'ght 
and  on  dissolved  matter  in  the  water.  Another  line  is  traceable  from 
certain  ciliates  and  flagellates  back  through  the  bacteria,  which  owe 
their  chief  food  to  the  contamination,  usually  sewage,  which  causes 
the  high  bacterial  growth. 

While  the  stated  objects  of  Kofoid's  investigation  made  no  refer- 
ence to  any  particular  factor  of  environment,  it  is  significant  that, 
in  a  research  thus  disinterested,  there  should  be  frequent  allnsion  to 
the  evident  effect  of  sewage  contamination  as  expressed  by  the  pres- 
ence of  large  numbers  of  certain  Mastigophora  and  ciliates. 

Kofoid's  work  was  completed  before  the  opening  of  the  Chicago 
Sanitary  Canal,  in  1900,  poured  a  large  volume  of  sewage  into  the 
Illinois  River.  It  is  therefore  fortunate  that  a  further  investigation 
of  this  stream  (Biology  of  the  Upper  Illinois,  Forbes  and  Richardson^^ 
1913)  gives  for  comparison  the  biological  conditions  which  prevailed 
after  the  addition  of  Chicago's  sewage:  A  second  object  of  this  later 
study  was  "  a  description  of  the  criteria  and  effects  of  different  de- 
grees of  contamination  of  the  natural  waters  of  the  Illinois."  (Idem 
p.  498.)     A  brief  summary  of  results  is  here  appended: 

The  average  amount  of  plankton  after  the  opening  of  the  canal  was 
5.07  c.  c.  per  cubic  meter  of  water,  as  compared  with  3  c.  c.  per  cubic 
meter  previous  to  the  opening.  This  average  increase  of  69  per  cent 
was  traceable  to  favorable  plankton  environment  resulting  when  the 
largely  increased  volume  of  water  overspread  fertile  bottom  lands, 
and  sewage  from  Chicago  provided  further  large  amounts  of  organic 
matter  as  food  for  microscopic  organisms. 

In  correlating  distinguishable  stages  of  pollution  with  their  respec- 
tive chemical  and  biological  characteristics,  the  river  was  divided 
into  four  sections,  in  the  order  of  diminishing  impurity,  and  desig- 
nated by  the  terms  '^septic,''  "polluted,"  "contaminated,"  and, 
finally,  "  clean  water."  Analogous  terms  were  applied  to  the  char- 
acteristic organisms  found  in  the  respective  waters.  The  following 
is  a  summary  of  the  chief  findings  in  these  foiur  zones  of  pollution: 

Section  1 . — Sanitary  Canal  at  Lockport  and  Des  Plaines  River  at 
Lockport.  (This  is  about  33  miles  below  the  source  of  the  Sanitary 
Canal,  which,  after  a  flow  of  38  miles,  empties  into  the  Des  Plaines 
River  at  Joliet,  111.) 

Character, — Septic. 
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General  and  chemical  canditians.— In  canal,  water  clear.  Offal, 
human  excrement,  and  general  refuse  stranded  or  floating,  but  little 
decayed.  Noticeable  sewage  odor.  Sludge  with  foul  odor.  Dissolved 
oxygen  averaged  about  31.9  per  cent  of  saturation.  In  Des  Plaines 
River,  water  grayish.  Decomposition  well  advanced.  Foul  privy 
odor.     Conditions  less  offensive  during  cooler  weather. 

Bio  ffical  content. — In  canal,  an  occasional  living  fish.  Many  dead 
ones,  floating  or  stranded  alongshore.  (Fish  were  a  common  Lake 
Michigan  species.)  No  animal  life  in  bottom  sludges.  Scattered 
algae  along  edges  of  canal  harbored  the  septic  rotifer  R.  actinurus  and 
the  protozoa  Bodo,  Vortiedlaj  Oikomonas,  and  Anihophysa,  also  septic. 
In  Des  Plaines  River,  bottom  stones  covered  with  sewage  fungus 
( Sphserotiius)  and  blue-green  algae.  Anthophysa,  Carcheaium,  Paror^ 
mtBciumf  and  other  septic  protozoa  abundant.  Various  less  septic 
forms  present.  No  fish  in  September,  a  few  in  November,  but  in 
dying  condition.  Many  oligochaete  and  nematode  worms  in  sludge; 
No  moUusks  or  crustacea. 

Section  2\ — Des  Plaines  River  at  Dresden  Heights  (16  miles  below 
mouth  of  the  Sanitary  Canal)  and  Illinois  River  from  this  point  to 
Marseilles,  a  distance  of  26  miles. 

Character, — Polluted. 

General  and  chemical  conditions. — In  Des  Plaines  River,  water 
grayish,  with  privy  odor.  Dissolved  oxygen  averaged  13.1  pfer  cent 
of  saturation.  In  Illinois  River,  water  grayish  and  clouded  with 
tufts  of  sewage  fungus  (SphxrotUus),  Masses  of  putrescent  material 
floating  on  warmest  days.  Gas  bubbles  from  bottom.  Foul  odor 
from  both  water  and  sludge.  Dissolved  oxygen  ranged  from  3.1  to 
16.4  per  cent  of  saturation.  Unpolluted  Kankakee  (tributary)  showed 
dissolved  oxygen  C/ontent  of  108  to  127  per  cent  of  saturation. 

Biological  content. — In  Des  Plaines  River,  large  amounts  of  Sphse^ 
rotUus  and  Carcheaium.  The  blue-green  algae  Oscillatoria  and  Phor- 
midium  were  frequent.  Other  algae  present  during  cooler  weather. 
No  fish;  no  vertebrates  except  one  frog.  Many  dead  moUusks.  Air- 
breathing  beetles  cotnmon.  No  sponges,  hydroids,  leeches,  planariansi 
or  crustaceans.  In  Illinois  River,  Spherotilus,  CarcJiesiumy  and  Vo)'' 
ticdla  abundant.  Colpidium  and  Rotifer  actinurus  present.  Fish 
absent  except  an  occasional  specimen.  Fungi  and  Oscillatoria  in  sludge; 
also  immense  numbers  of  worms  ( Tubifex) .  No  moUusks,  crayfish, 
or  larvae  of  May  fly  or  Dragon  fly.  Conditions  a  little  better  in  cooler 
weather. 

Section  S. — Illinois  River  from  Marseilles  (42  miles  below  mouth  of 
Sanitary  Canal)  to  Starved  Rock,  a  stretch  of  16  miles. 

Character, — Contaminated . 

General  and  chemical  conditions. — Water  grayish.  Disagreeable 
odor.     No  gas  bubbles.     Dissolved  oxygen  about  16  per  cent  of  sat- 
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uration.  Advent  of  Fox  River  (relatively  pure)  and  passage  of  main 
stream  over  dam  help  to  improve  conditions  at  Starved  Rock,  where 
dissolved  oxygen  averages  43.6  per  cent  of  saturation  near  north  shore 
(due  to  Fox  River)  and  35.9  per  cent  near  south  shore. 

Biological  content. — SpTtserotUus,  Carcheaium,  Epistylis,  and  other 
septic  organisms  very  few.  At  Starved  Rock  the  only  sewage  oi^gan- 
ism  found  is  small  amounts  of  SphserotHua.  Fish  in  small  numbers 
4ilong  edge  of  river,  farther  downstream  are  found  in  some  variety  in 
mid-channel,  and  at  Starved  Rock  are  moderately  abundant.  Blue- 
green  algae  (poUutional)  fairly  common  near  Marseilles,  but  scarce  at 
Starved  Rock,  green  algas  increasing  meantime.  Some  worms  ( TiMr 
fex)  in  bottom  mud.  Insect  larvs,  snails,  crawfish,  leeches,  etc.,  more 
numerous.  ^ 

Section  4. — Illinois  River  from  Starved  Rock  (58  miles  below  mouth 
of  Sanitary  Canal)  to  Chillicothe,  107  miles  below  the  canal.  This 
section  is  49  miles  long. 

Chardcter, — Relatively  pure  water. 

General  and  chemical  conditions, — Water  very  slightly  grayish,  nearly 
normal ;  becomes  greenish  toward  Chillicothe,  and  the  slight  odor  of 
sewage  disappears.  Only  in  winter  do  bottom  sludges  show  offensive 
odor.  Dissolved  oxygen  22  to  28  per  cent  of  saturation  in  midsummer. 
reaching  maximum  of  82  per  cent  in  November. 

Biological  content. — Septic  and  poUutional  organisms  only  oc42a- 
sional  or  absent.  Fish  numerous  enough  to  justify  commercial  fish- 
ing. Green  alg«B  predominate,  the  blue-greens  being  only  occasional. 
Water  is  made  green  by  large  amount  of  minute  chlorophyll-bearing 
plankton.  Large  variety  of  insect  larvae  and  of  musseb,  snails,  and 
orustacea.  Sponges,  leeches,  bryozoa,  and  planarians  are  fairly  com- 
mon.    Tubifex  is  rare  in  bottom  sediments. 

This  investigation  thus  indicates  that  a  water  burdened  with  sew- 
age and  ''sick''  according  to  all  available  evidence  has  meantime  a 
characteristic  biological  content  which  is  totally  different  from  that 
shown  in  the  lowest  section  studied,  at  which  time  the  physical  and 
chemical  conditions  also  indicate  that  self-purification  is  far  advanced. 
The  recovering  water  is  now  107  miles  below  the  mouth  of  the  Sani- 
tary Canal,  and  it  still  has  180  miles  to  flow  before  it  reaches  the 
Mississippi  River. 

A  considerable  amount  of  work  has  been  done  by  European  inves- 
tigators, especially  in  Germany.  Kolkwitz  (1911),  in  studying  the 
organisms  and  conditions  resulting  from  sewage  pollution,  divides  the 
water  into  three  zones — the  sewage  zone,  with  polysaprobic  organ- 
isms, and  transition  zone,  with  mesosaprobic  organisms,  and  the  dean 
water  zone,  with  oligosaprobic  organisms.  These  terms  have  essen- 
tially the  same  significance  as  '^septic,'' ''  polluted,^' ''  contaminated,'' 
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and  '*  clean  water/'  as  used  by  Forbes  and  Richardson  (1913).  This 
will  be  evident  from  the  following  further  explanation  by  Kolkwitz, 
essentially  as  translated  by  Kuichling: 

Polysaprohic  zone. — ChftracteriKed  by  multitude  of  Schizomycetes  (bacteria),  bac- 
teria-eating  Flagellata  and  Ciliata.  *  *  *  From  a  chemical  standpoint  this  zone 
is  also  marked  by  the  predominance  of  reducing  and  splitting  processes  due  to  lack 
of  dissolved  oxygen  and  to  the  excess  of  carbonic  acid;  also  to  relatively  high  content 
of  decomposable  food  matters,  which  is  indicated  by  the  growth  of  certain  organisms 
tJfmt  may  be  regarded  as  living  reagents. 

Mesoaaprobic  zone. — The  process  of  decomposition  has  advanced  to  an  intermediate 
degree.  For  convenience  this  zone  will  be  divided  into  two  parts,  called  A-mesosa- 
probic,  and  B-mesosaprobic,  the  first  extending  upstream  and  adjoining  the  poly- 
saprobic  zone,  and  the  second  extending  down  stream  and  adjoining  the  clean-water 
or  oliis^osaprobic  zone.  The  first  part  is  usually  characterized  by  the  appearance 
of  Schizophycete  and  Eumycetes,  along  with  Anlhophyw  vegetans j  Stentor  cceruUtu, 
Carchesium  lachmaimi,  etc.  Many  bacteria  are  still  present.  Drainage  ditches  carry- 
ing imperfectly  purified  water  are  good  examples  of  A-mesosaprobic  zones.  The 
B-mesosaprobic  zone  is  generally  distinguished  by  its  contents  of  Biatomacese  and 
certain  Ghlorophycese,  along  with  Rhizopoda,  certain  Ciliata,  Vermes,  numerous  Rot 
tatoria,  etc. 

Oligotaprobic  zone. — Hygienic  interest  in  the  disposal  of  sewage  generally  tennis 
nates  at  this  zone,  while  it  begins  herewith  in  the  case  of  domestic  water  supplies. 
The  chief  characteristic  of  this  zone  is  the  completion  of  the  process  of  mineralization; 
all  of  the  more  or  less  turbulent  processes  of  self-purification  are  absent  in  the  water 
itself,  and  the  biological  development  is  usually  extensive.  The  appearance  of  cer- 
tain representatives  of  the  Peridiniales,  all  Charales,  and  certain  planktonal  Ciliata, 
Rotatoria,  and  Crustacea  are  to  be  regarded  as  characteristic. 

Marsson  (1911),  of  the  royal  Prussian  testing  station,  studied  the 
significance  of  plankton  in  maintaining  purity  of  natural  watei's  and 
the  effect  of  sewage  on  these  organisms.     He  says  of  the  plankton: 

Its  vegetable  <:K)mponent  is  the  fundamental  food  supply  or  condition  of  existence 
for  all  aquatic  life.  It  comes  from  the  products  of  the  decomposition  of  *  *  * 
decaying  animals  and  plants. as  well  as  from  sewage.  The  self-purifying  power  of 
natural  waters  is  merely  the  maintenance  of  the  proper  equilibrium  between  retro- 
gressive and  progressive  metamorphosis.     »    ♦    ♦ 

After  designating  as  ^'Food  producers  **  those  plantlike  organisms 
which  assimilate  inorganic  matter  and,  aided  by  sunlight,  build  up 
organic  compounds  by  means  of  chlorophyll,  and  further  classifying 
as  ''Food  consumers"  all  remaining  organisms  (chiefly  animals), 
Marsson  notes  the  great  importance  of  the  activity  of  algaB  in  stream 
economy,  and  remarks,  concerning  certain  flagellates: 

The  euglenas  and  their  relatives  are  therefore  found  mainly  in  nausbous  pools 
whose  surface  they  cover  with  a  green  scum.  They  appear  on  every  sewage  farm 
and  especially  on  the  surface  of  sewage  held  in  tanks.  They  also  develop  in  great 
numbers  in  sluggish  indentations  of  the  banks  of  polluted  streams,  from  which  they 
are  carried  along  by  the  current.  When  found  plentifully  in  the  plankton,  they 
afford  proof  that  the  water  has  been  contaminated. 
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In  discussing  "  Food  consumers "  Marsson  speaks  of  the  con- 
sumption of  bacteria  by  larger  organisms,  chiefly  ciliated,  and  sajs: 

These  relatively  large  unicellular  oTganisms  thus  dominate  over  the  other  Ihii^ 
organisms  in  their  vicinity,  according  to  their  size,  like  a  cannibal  among  M. 
Many  of  the  metazoa,  including  the  Rotatoria,  are  likewise  bacteria  eaters  and 
obtain  their  food  in  the  same  manner  as  the  ciliates.  Besides  bacteria,  thie  food 
material  embraces  other  bacteria  eaters,  diatoms,  small  algee,  etc.  If  many  bactoia 
eaters  are  found  in  a  water,  it  can  safely  be  inferred  that  many  bacteria  are  proacnt, 
hence Jitlso  a  quantity  of  putrefying  -substances.    *    *    * 

Referring  to  the  effect  on  plankton  of  organic  matter  such  ns 
sewage,  he  says: 

It  may  also  be  said  that  the  greater  the  quantity  of  impurities  reachinii^  a  stream, 
the  stronger  will  be  the  development  of  the  plankton  and  the  ^eatcr  the  amoimt 
of  work  it  will  have  to  perform  by  means  of  its  nutrition  and  growth. 

Eyferth  (1900)  describes  many  hundreds  of  aquatic  organisms, 
both  plants  and  animals,  and  ranging  from  bacteria  to  rotifers.  He 
gives  particular  attention  to  the  conditions  of  environment  as  shown 
by  the  preferred  habitat  of  the  various  organisms,  and,  as  far  as 
known  facts  permit,  states  the  attitude  of  each  organism  toward 
pollution,  using  the  terms  polysaprobic,  mesosaprobic,  and  oligo- 
saprobic,  as  suggested  by  Kolkwitz.  Senft  (1905)  similarly  regards 
many  of  the  aquatic  organisms  as  *  living  reagents"  on  account  of 
their  observed  behavior  toward  pollution,  and  classifies  them  accord- 
ingly, using  the  terms  of  Kolkwitz. 

Various  other  workers,  both  American  and  European,  have  com- 
mented on  the  observed  behavior  of  aquatic  organisms  toward  oi^nie 
matter,  and  have  regarded  this  microscopic  life  as  a  factor  in  the 
self-purification  of  surface  waters.  It  seems  probable  that  in  the 
study  of  aquatic  organisms  we  have  a  source  of  evidence  relative  to 
the  true  mechanism  of  self-purification  of  streams  which  is  suffi- 
ciently important  to  command  a  respectful  hearing  along  with  the 
better-known  evidence  obtained  meantime  from  bacteriological  study 
and  chemical  examination.  Referring  to  the  advantage  of  main- 
taining a  normal  distribution  of  plant  and  animal  life  in  a  polluted 
stream  to  the  end  that  organic  matter  in  water  may  be  most  effec- 
tively disposed  of,  Whipple  (1914,  p.  82)  says: 

The  author  believes  that  ultimately  the  great  question  of  the  permissible  limit  of 
stream  pollution  will  be  solved  on  this  basis. 

In  view  of  all  these  facts  it  seemed  highly  desirable  that  the 
investigations  of  the  pollution  and  self-purification  of  the  Ohio  River 
should  include  certain  biological  studies.  The  purpose  of  these 
studies  may  be  said  to  have  been  twofold.  There  was  first  the 
general  purpose  of  recording  and  classifying  the  available  data  as  a 
contribution  to  the  biology  of  streams  in  general.  It  was  hoped 
that  in  addition  an  intensive  study  of  the  biology  of  the  Ohio  might 
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furnish  some  information  of  immediate  importance  in  the  interpre- 
tation of  the  physical;  chemical,  and  bacteriological  data  that  it  was 
proposed  to  assemble.  This  branch  of  the  investigation  was  there- 
fore organized  with  these  two  purposes  in  view, 

METHODS  EMPLOYED. 

PLANKTON. 

Purpose,  scope,  and  plan  of  the  biological  work, — Recognition  of  the 
fact,  often  noted,  that  a  sewage-polluted  stream  gradually  becomes 
purified  by  natural  means  logically  implies  that  the  proper  study  of 
such  a  stream  must  include  a  careful  survey  of  all  known  agents  of 
nature  which  may  be  concerned  in  the  purification  process.  With 
this  end  in  view  it  was  arranged  to  study  the  microscopic  plants  and 
animals  and  the  related  organisms  predominating  in  the  various  por- 
tions of  the  river  in  order  that  additional  data  might  be  secured  to 
consider  in  connection  with  the  chemical  and  bacteriological  data  that 
were  being  secured  meantime  by  a  study  of  the  same  portions  of  the 
river. 

Laboratories  were*  established  at  six  selected  points  along  the  river, 
as  follows:  (1)  At  Pittsburgh,  where  the  Ohio  River  is  formed  by  the 
confluence  of  the  Allegheny  and  the  Monongahela  Rivers;  (2)  at 
Wheeling,  97  miles  below  Pittsburgh;  (3)  at  Portsmouth,  355  miles 
below;  (4)  at  Cincinnati,  480  miles;  (5)  at  Ijouisville,  620  miles;  and 
(6)  at  Paducah,  920  miles,  respectively,  down  stream  from  Pitts- 
burgh. The  Paducah  laboratory  was  within  47  miles  of  the  Missis- 
sippi River,  into  which  the  Ohio  River  flows. 

At  each  of  these  six  cities  several  sampling  stations  were  established 
in  order  to  obtain  representative  samples  of  the  water:  (1)  Above  the 
city  and  untouched  by  local  pollution;  (2)  below  the  city,  and  presum- 
ably showing  the  effects  of  any  sewage,  industrial  waste,  etc.,  intro- 
duced locally.  Thus,  at  Pittsbiu^gh,  the  several  biological  sampling 
points  were  located:  (1)  12  miles  up  the  Monongahela  from  the  con- 
fluence at  Pittsburgh,  (2)  7  miles  up  the  Allegheny,  (3)  3  miles  below 
the  confluence  at  Pittsburgh,  (4)  23  miles  below  the  confluence.  This 
last  point  also  had  reference  to  the  condition  of  the  Ohio  water  before 
the  advent  of  the  Beaver  River,  which  entered  at  about  25  miles  below 
Pittsburgh.  Samples  of  this  tributary  were  taken  well  up  above  the 
mouth  to  determine  the  biological  status  of  this  stream.  Various 
other  Ohio  tributaries,  regarded  as  important  on  account  of  their 
probable  sanitary  status  or  their  effect  as  u  dilution  factor,  were  sam- 
pled in  like  manner. 

Plankton  samples  were  taken  weekly  as  a  rule.  Bottom  sediments 
were  sampled  less  often — twice  a  month,  or  in  some  cases  once  a  month. 
The  time   period   covered   was  .August  1   to  October   15,   1914,   in 


14 


all  stations  except  those!  near  Cincinnati,  where  some  intensive  work 
was  continued  until  August,  1915. 

Table  No.  1,  given  herewith,  lists  the  6  successive  laboratories,  26 
collecting  stations,  time  periods  covered,  frequency  of  collection,  and 
kinds  of  samples  secured  in  the  effort  to  secure  an  adequat-o  and 
impartial  biological  picture  of  the  Ohio  River.  These  sampling  points 
are  designated  on  the  map  of  the  Ohio  River  District  also. 

Table  No.  \— ^Record  of  biological  samples. 
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Plankton  samples  collected  at  the  five  branch  laboratories  were 
concentrated  by  use  of  «the  Sedgwick-Rafter  Biter,  the  resulting  catch 
preserved  by  adding  alcohol,  and  then  shipped  to  headquarters  at  Cin- 
cinnati for  examination.  Samples  of  bottom  sediment  were  preserved 
by  alcohol  and  shipped  to  the  Cincinnati  laboratory  for  study. 

Sampling, — Water  sa)nples  for  Plankton  determination  were  se- 
cured by  using  the  Dissolved  Oxygen  Sampler.  This  was  a  cylindri- 
cal vessel  of  about  3  liters  capacity  and  constructed  of  copper.  The 
air-tight,  removable  lid  was  provided  with  three  small  tubes,  which 
extended  within  the  vessel,  permitting  outflow  of  air  and  inflow  of 
water.  This  sampler  was  lowered  nearly  to  the  bottom  of  the  stream, 
then  raised  slowly  as  the  water  entered,  displacing  the  air.  In  this 
manner  a  ''vertical"  sample  was  obtained  which  was  made  up  of 
water  from  bottom  to  surface  of  the  stream.  In  most  cases,  unless 
the  stream  was  narrow  at  the  sampling  point,  this  procedure  was 
carried  out  at  the  three  points  on  a  cross  section  of  the  channel.  The 
final  plankton  sample  of  2  liters  was  composited  from  the  water  thus 
obtained.  Conditions  of  weather,  stream  movement,  floating  debris, 
and  presence  of  fish  and  submerged  plants  were  noted.  At  the  labora- 
tory these  data  were  entered  on  a  field  card  for  convenient  reference. 

At  the  laboratory  the  2-liter  sample  was  concentrated  by  filtering 
through  a  Sedgwick-Rafter  funnel,  the.  catch  preserved  by  the  addi- 
tion of  strong  alcohol,  and  labeled  with  name  or  number  of  the  sam- 
pling station,  date,  amount  of  water  filtered,  and  degree  of  concentra- 
tion. Later,  when  the  catch  was  measured  by  centrifuging,  the 
amount  of  catch  was  also  recorded  on  the  label. 

Examination, — One  cubic  centimeter  of  the  catch,  diluted  if  neces- 
sary, was  placed  in  a  Sedgwick-Rafter  cell  and  examined  with  a  bin- 
ocular microscope  magnifying  23  diameters.  This  was  merely  a  rapid 
survey  of  the  entire  slide  in  order  to  note  the  chief  features  of  the 
material  to  be  studied,  the  uniformity  of  distribution  over  the  slide, 
and  the  approximate  number  and  kind  of  the  larger  organisms. 

Further  study  was  carried  on  by  the  aid  of  a  Zeiss  microscope  with 
two-thirds  objective  and  No.  4  ocular,  giving  a  magnification  of  about 
60  diameters.  The  count  is  made  by  means  of  a  micrometer  eyepiece 
according  to  the  method  given  by  Whipple  (1914),  10  fields  uniformly 
distributed  over  the  slide  being  examined  and  the  results  tabulated* 

Identification  of  organisms, — The  organisms  comprise  eight  general 
divisions,  as  follows:  Diatomace®,  Algse,  Fungi,  Rhizopoda,  Masti- 
gophora  (or  Flagellates),  Ciliata,  Rotifera,  and  Crustacea.  To  theiie 
is  added  a  division  to  include  the  various  minute  worms,  eggs,  spores, 
or  other  unclassified  organisms  that  occasionally  appear  in  the  plank- 
ton. Each  of  these  main  divisions  consists  of  several  groups,  and 
these  are,  in  turn,  divided  into  other  groups  or  families,  with  further 
division  into  genera  and  finally  species. 
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Identification  has  been  facilitated  by  reference  to  the  following: 
Whipple  (1914),  Conn  (1905)  (1908),  Miall  (1912),  Hudson  andGos^ 
(1889),  Wolle  (1887)  (1892)  (1894),  Leidy  (1879),  Collins  (1909). 
Tilden  (1910),  Snow  1903),  Eyferth  (1909),  Senft  (1905). 

Another  helpful  means  of  identifying  oi^anisms  is  by  the  use  of  & 
set  of  microscope  slides  on  which  are  mounted  for  future  reference 
the  various  organisms  as  they  are  encountered  in  the  examination 
of  catches.  An  organism  is  removed  by  a  capillary  pipette  from 
the  counting  cell,  placed  in  a  few  drops  of  dilute  formalin  solution 
in  a  ringed  slide,  the  cover  slip  adjusted  and  sealed  down,  and  the 
label  affixed — the  whole  process  requiring  perhaps  20  minutes. 

Expression  of  results, — Results  were  recorded  in  terms  of  ^'standard 
units''  (a square  20  microns  on  a  side)  inasmuch  as  this  method  serves 
to  reduce  all  values  to  a  common  basis,  and  thus  shows  within  certain 
limitations  the  approximate  relative  values  of  organisms  of  various 
sizes  and  of  the  amorphous  matter  and  silt  as  well. 

The  ^'standard  unit"  (Whipple,  1914)  is  a  unit  of  area  and  niake> 
no  allowance  for  the  thickness  of  the  object.  In  order  to  obtain  de- 
sirable volumetric  data,  Whipple's  recommendation  that  the  standard 
unit  be  modified  somewhat  in  practice  in  case  of  organisms  that  vary 
a  great  deal  in  thickness  has  been  adopted.  Accordingly,  the  results 
of  plankton  determinations  are  expressed  in  terms  of  standard  units 
which  have  a  constant  thickness  of  about  20  microns,  or,  in  other 
words,  a  volume  which  approximates  a  cubic  standard  imit.  This  is 
practically  the  application  of  a  microscopic  "board  foot,"  or  raUier 
board  inch,  to  the  measurement  of  plankton,  and,  like  board  measure, 
it  is  essentially  volumetric.  While  such  measurement  of  microscopic 
objects  is  not  exact,  it  nevertheless  is  very  much  nearer  the  true 
values  than  is  obtained  if  no  consideration  whatever  be  given  the 
widely  fluctuating  dimensions  that  occur. 

In  actual  practice,  the  approximate  shapes  of  the  various  plankton 
organisms  to  be  measured  may  be  listed  as:  (1)  Globular  bodies, 
(2)  cylinders  and  cones,  (3)  quadrangular  bodies,  (4)  combinations 
and  irregulars. 

Class  (1)  includes  all  spheres  and  near  spheres,  such  as  Volvoi, 
ChlamydomonxiSy  Vorticella  (heads),  and  many  of  the  ciliates. 

Class  (2)  includes  certain  of  the  diatoms,  sections  of  alga  filaments, 
and  some  flagellates.  Such  organisms  as  EtbgUna,  Cyclops,  portions  of 
certain  rotifers  and  worms,  etc.,  are  essentially  conical  in  shape  and 
may  be  measured  accordingly.  The  desmid  Closterium,  for  instance, 
is  practically  a  double  cone. 

Class  (3)  will  include  such  diatoms  as  Navicida^  Synedra  biceps^  etc., 
and  a  few  algee  such  as  Scenedesmus. 

Class  (4)  includes  a  variety  of  organisms,  a  few  of  which  may  be 
mentioned  as  typical: 
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Paramcmum  is  essentially  a  cylinder,  capped  with  a  half  sphere 
&t  each  end. 

Codon^Ua  is  a  sphere  attached  to  a  short  cylinder. 

Cyclops  is  essentially  a  cone,  with  one  end  rounded  into  a  half 
sphere. 

Synedra  is  a  double  wedge. 

Rotifers  are  various  combinations  of  the  sphere,  the  cylinder,  and 
the  cone. 

Many  spherical  organisms  are  very  minute.  Phurococcus  cells  may 
be  only  10  or  12  microns. in  diameter.  Eight  or  more  such  cells  will 
be  required  to  form  1  cubic  standard  unit. 

In  practice,  a  table  similar  to  that  Ulustrated  herewith  is  a  great 
convenience  and  timesaver.  Such  a  table,  copied  from  an  Engineer's 
Handbook,  may  be  posted  near  the  workbench  and  consulted  as  the 
count  proceeds. 

TADLE  GIVING  AREA  OF  CIRCLE  AND  VOLUME  OF  SPHERE 
AND  OF  CUBE  FOR  A  GIVEN  DIAMETER. 


Dia 

meter. 

Area  of 
circle. 

0.5 

a  196 

1.0 

.7854 

2.0 

3. 1416 

3.0 

7.068 

4.0 

12.566 

6.0 

19.635 

Etc. 

,  up  to 

30 

or  40. 

I 


Volume  of 
sphere. 


0.065 
.5236 

4.185 
14.15 
33.42 
65.4 


Volume  of 
cube. 


0.125 

1 

8 

27 

64 

125 


One  or  two  specific  examples  will  make  clear  the  use  of  the  above 
table : 

(1)  Suppose  a  Volvox  sphere  be  found,  measuring  22  linear  standard 
units  in  diameter.  A  glance  at  the  complete  table  shows  that  such 
an  organism  has  a  voliune  of  5,575  cubic  standard  units. 

(2)  A  tiny  section  of  alga  (cylindrical),  one-half  standard  unit  in 
diameter  and  15  standard  units  long,  has  a  volume  of  about  3  cubic 
standard  units;  that  is,  area  of  end  (0.190)  multiplied  by  length 
(15)  equals  2.9. 

(3)  A  flagellate  (the  cone-shaped  Euglena^  for  example)  whose  larger 
end  has  a  diameter  of  2  standard  units  (linear)  with  a  total  length  of 
6  standard  units  has  a  volume  of  about  6  cubic  standard  units.  (Area 
of  end  multiplied  by  one-third  the  length.) 

(4)  A  Cyclops,  whose  general  shape  is  that  of  a  cone  with  rounded 
base,  measures,  say,  12  standard  units  (linear)  in  diameter  at  the  point 
where  the  body  begins  to  round  off  to  form  the  '^head  end."  From 
this  point  to  the  tip  of  the  tail  is,  say,  22  standard  units  in  length. 
The  volume  is  therefore  found  by  multiplying  the  area  of  the  base 
by  one-third  the  length,  or  113  X  7§  =  829.  Add  to  this  the  vol- 
ume of  the  head  end  (one-half  a  sphere  whose  diameter  is  12  linear 
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standard  units)  and  we  have  829+452*=  1,281  cubic  standard  nuits 
as  the  approximate  volume.  If  egg  sacs  are  present  they  nmh 
measured  separately. 

By  using  the  ocular  micrometer  disk  devised  by  Whipple,  the 
approximate  volume  of  all  plankton  organisms  may,  with  a  reason- 
able amount  of  labor,  be  ascertained  and  recorded  on  the  plankton* 
counting  sheet,  thus  placing  all  forms,  large  and  small,  on  the  same 
volumetric  basis  and  thereby  giving  an  adequate  representation  of 
the  relative  quantitative  importance  of  the  various  organisms  present. 

The  amorphous  matter  and  silt  on  the  bottom  of  counting  cell  is 
measured  in  a  similar  manner.  This  material,  if  abundant,  usuallj 
forms  a  partial  layer  of  fairly  uniform  thickness,  so  the  volume  may 
be  easily  found  by  multiplying  area  by  thickness  on  a  given  field 
and  subtracting  the  total  volume  of  plankton  organisms  already 
counted  and  measured  in  this  same  field.  If  there  be  but  little  of 
the  amorphous  matter,  the  discrete  particles  and  masses  in  any 
given  field  may  be  measured  as  were  the  plankton  organisms. 

The  errors  of  measurement  by  the  foregoing  procedure  tend  to  be 
so  related  that  if  both  organisms  and  amorphous  matter  or  silt  be 
determined  by  this  procedure  the  relation  between  the  two  may  be 
taken  as  approximately  correct.  The  total  volume  of  the  catch  is 
capable  of  much  more  accurate  determination  by  means  of  the  centri- 
fuge and  actual  volumetric  measurement,  so  that  by  applying  to  this 
volumetric  measure  the  relative  volume  of  plankton  as  determined 
by  the  count  method  a  fair  estimate  of  the  total  volume  of  the 
plankton  in  the  catch  is  obtainable.  This  is  the  procedure  that  has 
been  followed  throughout, 

Procedure  with  high  turbidity. — Very  often  the  turbidity  is  so  hi^ 
that  it  is  practically  impossible  to  filter  the  sample  on  account  of  the 
clogging  of  the  filter  by  suspended  matter  and  silt.  Under  such 
conditions  it  has  been  our  practice  to  allow  the  sample  to  stand  for 
a  few  hours,  then  carefully  to  siphon  oflF  and  filter  the  supernatant 
water  in  the  usual  manner.  The  heavier  suspended  matter,  which 
has  settled  to  the  bottom,  is  diluted  by  the  addition  of  a  measured 
quantity  of  distilled  water.  This  is  now  essentially  a  second  catch 
from  the  2-liter  sample  which  has  just  been  filtered.  One  cubic  centi- 
meter, further  diluted  if  necessary,  is  examined  in  the  usual  way  in 
the  counting  cell  and  the  results  tabulated,  and  later  added  to  the 
count  of  the  catch  obtained  by  filtering,  after  first  placing  both 
counts  on  a  common  basis.  Later  the  settled  sediments  are  measured 
and  the  result,  reduced  to  like  terms,  is  added  to  the  quantitative  data 
obtained  by  centrifuging  the  other  portion  of  the  catch.  This  materiJ 
which  settled  to  the  bottom  of  the  bottle  contained,  as  a  rule,  very 
few  organisms.  ♦ 
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BOTTOM    SEDIMENTS. 

Samples. — Samples  are  secured  bj^  the  use  of  a  mushroom-shaped 
scoop  dragged  on  the  bottom  of  the  stream  by  an  attached  rope. 
From  the  Uter  or  two  of  mud  thus  obtained  the  collector  takes  a 
representative  sample  of  about  200  c.  c,  which  is  placed  in  a  500  c.  c. 
bottle  and  taken  to  the  laboratory  for  examination.  In  the  case  of 
distant  stations,  the  sample  is  preserved  by  the  addition  of  an  equal 
volume  of  strong  alcohol,  then  shipped  to  the  laboratory.  The  col- 
lector makes  note  of  the  color,  the  odor,  and  the  time  and'  place 
of  sampling. 

Examination. — The  laboratory  examination  of  these  samples  con- 
sists in  noting  the  color,  the  odor,  and  the  consistency  or  **  streak." 
Following  this,  the  mud  is  carefully  washed  through  a  fine-mesh 
sieve.  This  is  accomplished  by  placing  the  mud  in  some  such  vessel 
as  a  *•  moist  chamber" — which  has  perpendicular  sides — running  tap. 
water  into  it  and  agitating  and  rotating  the  vessel  until  the  water  is 
very  turbid  with  mud  in  suspension.  This  is  then  poured  through 
the  sieve.  More  tap  water  is  then  added,  and  the  process  repeated 
as  often  as  necessary  until  all  the  mud  has  been  passed  through  the 
sieve,  whose  fine  meshes  retain  the  larger  organisms  present  (worms, 
insect  larvae,  mollusks,  etc.)  and  the  various  kinds  of  disintegrating 
organic  material,  chiefly  fragments  of  leaves,  plants,  seeds,  small 
sticks,  molts  of  water  animals,  etc.  This  is  essentially  a  process  of 
filtration  and  the  ''catch''  in  the  sieve  is  transferred  to  a  vessel  of 
clean  water  for  convenient  study.  Results  are  tabulated  under 
appropriate  headings.  No  quantitative  estimates  are  attempted  aside 
from  using  a  sample  of  constant  size  (200  c.  c).  Organisms  present 
are  merely  counted.  Disint^rating  organic  material  is  recorded  aa 
to  predominating  kinds  and  relative  abundance. 
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banks.     The  water  is  generally  acid  from  mine  draina«ce  and  but 
slightly  turbid. 

A  slack-water  basin  extending  nearly  6  miles  below  Pittsbur«^ 
(except  during  high  water)  receives  these  two  tributaries^  together 
with  large  amounts  of  untreated  sewage  and  industrial  wastes  dis- 
charged directly  into  this  basin  along  Pittsburgh's  total  water  front- 
age of  31^  miles. 

Finally,  abundance  of  organic  material  in  various  stages  of  decom- 
position, restored  alkaline  reaction,  and  a  considerable  time  element 
constitute  a  favorable  environment  for  biological  action  at  this  point. 

Samples  were  taken  from  each  of  the  two  rivers  at  points  some 
distance  above  the  point  of  confluence  and  above  the  portion  of 
the  Pittsburgh  water  front  where  sewage  and  wastes  are  added  to 
the  river.  The  sampling  point  for  the  Allegheny  River  is  7  miles 
upstream  from  the  confluence  of  the  two  streams,  and  is  designated 
by  A-7.  The  Monongahela  sampling  point  is  12  miles  above  the 
confluence  and  its  designation  is  M-12.  At  0-3,  3  miles  below 
the  confluence,  samples  were  taken  to  ascertain  the  content  of  the 
mixed  waters.  Similarly,-  0-23  designates  a  sampling  point  suflB- 
ciently  far  below  Pittsburgh  to  insure  thorough  mixture,  as  well  as  a 
considerable  time  interval  for  biological  action  and  sedimentation^ 
through  the  agency  of  five  successive  pools  formed  by  as  many  danra. 
Samples  were  also  taken  in  the  mouth  of  the  Beaver  River,  which 
enters  the  Ohio  25  miles  below  Pittsburgh. 

Water  from  these  five  sampling  pointit  show  the  biological  condition 
of  the  streams  on  reaching  the  Pittsburgh  district,  but  before  the 
access  of  sewage  and  wastes  from  the  city  itself;  after  the  two  tribu- 
taries combine  and  have  meantime  received  sewage  and  industrial 
wastes  in  large  amount  from  Pittsburgh;  after  the  complete  mixing, 
sedimentation,  and  detention  caused  by  the  five  dams;  and  at  the 
mouth  of  the  Beaver  River. 

The  average  results  of  weekly  examinations  made  during  die  months 
of  August,  September,  and  October.  1914,  are  given  in  Table  No.  6 
(p.  53)  and  the  principal  features  are  shown  graphically  in  plank- 
tograph  No.  1  (p.  58). 

Station  M-12. — Ten  weekly  samples  taken  at  M-12  during  a  period 
of  relatively  stable  conditions  of  temperature,  river  stage,  and  tur* 
bidity  showed  a  relatively  constant  content  of  organisms,  both  as  to 
amount  and  kind.  Organisms  averaged  5.3  to  6.4  per  cent  of  catcb 
(monthly  averages).  Rotifers  constituted  89  to  96  per  cent  of  all 
organisms  present.  Lack  of  variety  and  total  absence  of  green  alg» 
further  characterized  the  plankton. 

This  sampling  point,  located  near  the  lower  end  of  the  131-mile 
slack-water  stretch,  represents  water  which  has  been  subject  to  heavy 
pollution  by  sewage,  by  industrial  wastes,  and  by  drainage  from  coal 
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RESULTS  OF  BIOLOGICAL  INVESTIGATIONS. 

Ill  presenting  the  result  of  the  biological  studies  of  certain  portions 
>f  the  Ohio  and  its  tributaries  it  is  deemed  advisable  to  set  down  in 
,he  same  place  a  summary  of  those  physical,  chemical,  and  biologi- 
jal  characteristics  of  the  stream  that  may  be  supposed  to  determine 
>r  be  influenced  by  the  presence  of  the  microscopic  plant  and  ani- 
mal life  under  investigation. 

These  various  characteristics  have  been  studied  in  detail  and  are 
described  more  fully  in  the  separate  report  upon  hydrometric,  chem- 
ical, and  bacteriological  studies  of  the  river.     An  effort  to  summarize 
the  essential  factors,  giving  to  each  its  due  weight,  and  thus  to  arrive 
at  some  reasonable  conclusions  as  to  the  general  biological  situation 
at  any  given  station,  is  a  task  attended  by  perplexing  problems  and 
real  difficulties.     Aquatic  life  responds  to  changes  in  its  environment. 
If  this  environment  be  made  up  of  many  and  diverse  factors,  the 
resulting  biological  situation  is  correspondingly  complex.     As  stated 
by  Kofoid  (1904,  p.  41),  the  organisms  in  a  stream  constitute  *'the 
biological  expression  of  the  state  of  tension  among  these  various  fac- 
tors which  for  the  moment  exists,*'  the  factors  referred  to  being  a 
most  complex  scries  ''whose  number  and  relative  potency  are  subject 
to  constant  change  and  readjustment  in  the  unstable  environment  of 
the  stream.*' 

It  will  not  be  attempted,  therefore,  to  analyze  the  environmental 
conditions  in  terms  of  biological  activity,  but  rather  to  set  down  side 
by  side  a  summary  of  the  river  characteristics  and  of  the  biological 
findings  at  each  station  in  order  that  the  way  may  be  partially  pre- 
pared for  a  study  of  whatever  correlations  may  exist  between  the 
two.    That  such  correlations  do  exist  may  be  anticipated  from  gen- 
eral biological  principles;  and  certain  marked  tendencies  are  plainly 
apparent  in  the  data  that  will  be  presented  in  the  following  pages. 
It  is  only  by  the  painstaking  collecting,  recording,  and  analyzing  of 
a  large  amount  of  observational  data  of  this  sort  that  it  will  be  pos- 
sible to  arrive  at  a  state  of  knowledge  of  the  ecology  of  microscopic 
life  comparable  with  the  similar  knowledge  which  now  exists  in  the 
case  of  the  better-known  higher  plants  and  animals. 

THE  OHIO  RIVER. 

The  Ohio  River,  formed  in,  southwestern  Pennsylvania  by  the  con- 
fluence of  the  Allegheny  and  Monongahela  Rivers,  flows  in  a  general 
douthwesterly  direction  and  empties  into  the  Mississippi  near  the 
present  city  of  Cairo.  Its  total  length  of  967  miles  forms  the  divid- 
ing line  between  the  States  of  Ohio,  Indiana,  and  Illinois  on  the 
north  and  Kentucky  and  West  Virginia  on  the  south.  The  chief 
tributaries  from  the  north  are  the  Beaver,  Muskingum,  Scioto,  Miami, 
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and  Wabash  Rivers;  tributaries  from  the  south  are  Kanawha,  lAdr 
ing,  Kentucky,  Green,  Cumberland,  and  Tennessee  Rivers. 

The  total  area  of  the  watershed  drained  by  the  Ohio  and  its  tribu- 
taries is  203,000  square  miles  and  constitutes  the  major  portiom  of 
the  States  named  above  (except  Illinois)  and  smaller  portions  of  Ner 
York,  Tennessee,  Alabama,  Illinois..  Pennsylvania,  Virginia,  azid 
North  Carolina. 

This  watershed  is  in  general  characterized  in  the  eastern  part  bj 
rugged,  hilly  country,  with  comparatively  small  flood  plains  and  level 
areas.  But  in  the  lower  and  western  portion  the  generaJ  ruggedneas 
gives  way  to  comparatively  large  stretches  of  rolling  or  nearly  level 
areas  along  the  less  rapid  main  stream  or  its  larger  tributaries, 
notablv  the  Wabash. 

The  geographical  position  of  the  main  stream  is  such  that  tribu- 
taries of  the  upper  portion  are  subject  to  rather  rigorous  winter  con- 
ditions, with  the  result  that  spring  thaws  produce  high  floods,  which 
erode  the  banks  and  scour  the  channels  of  tributaries  and  of  the  main 
stream  and  carry  very  large  amounts  of  suspended  matter  and  silt 
downstream.  Fluctuations  of  level  and  consequent  erosion  in  the 
upper  portions  are  further  induced  by  the  general  ruggedness  of  the 
watershed  and  the  relatively  steep  slopes  of  the  channels.  On  the- 
other  hand,  such  tributaries  as  the  Cumberland  and  the  Tennessee 
Rivers,  coming  from  the  south  and  joining  the  Ohio  in  the  less  rag- 
ged lower  portion,  are  not  subject  to  such  extremes  of  temperature- 
and  level. 

The  channel  of  the  main  stream  is  characterized  by  numerous 
islands,  bars,  wide  shallow  riffles,  and  a  few  deep  pools.  Hills  noted 
for  their  beauty  adorn  either  bank.  Flood  plains  are  few  and  com- 
paratively small  in  size.  There  are  no  extensive  back-water  areas,. 
with  the  result  that  there  is  little  opportunity  for  flood  water  to  be- 
retarded  hy  temporary  overflow  on  such  lowlands.  These  natural 
checks  of  turbulent,  destructive  floods  are  practically  absent  in  the^ 
upper  two-thirds  of  the  Ohio  channel,  and  are  but  few  even  in  the 
lower  portions. 

These  natural  conditions  are  modified  somewhat  by  thB  numerous, 
/dams  that  have  been  constructed  along  the  river.  These  now  num- 
ber  38,  and  more  are  being  built.  Most  of  them  are  of  the  "bear- 
trap"  type,  so  constructed  that  they  may  be  laid  down,  allowing  the- 
water  to  flow  over  their  sills  without  obstruction;  or  at  low  stages 
they  may  be  raised,  forming  pools  of  sufficient  depth  for  river  trans- 
portation purposes.  Ultimately,  by  the  aid  of  these  dams,  the  river 
will  be  navigable  from  mouth  to  the  source  at  Pittsburgh,  and  the 
series  of  pools  thus  formed  will  profoundly  affeel  the  biologaf  ol  the 
stream. 
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Tlie  main  sources  of  direct  sewage  pollution  of  the  Ohio  River  ard 
tlie  metropolitan  districts  of  Pittsburgh,  Cincinnati,  and  Louisville. 
Relatively  small  amounts  of  polluting  matter,  chiefly  sewage,  are 
<^oiitributed  by  Wheeling,  Huntington,  Portsmouth,  Evansville,  and 
Paducah.     Certain  tributaries  whose  well-populated  valleys  find  con- 
venient disposal  of  their  sewage  in  the  local  stream  tend  to  increase 
'\>y  a  small  margin  the  load  already  carried  by  the  main  stream. 
Tliis  is  true  of  the  Beaver  River,  also  of  the  Scioto.     The  majority  of 
the  tributaries,  however,  tend  to  dilute,  rather  then  to  concentrate^ 
tike  sewage  content  of  the  Ohio. 

The  initial  pollution  at  Pittsburgh  consists  essentially  of  the  un- 
treated sewage  irom  a  population  of  1,000,000,  in  round  numbers, 
together  with  « large  amount  of  industrial  wastes,  details  of  which 
i^ill  be  given  elsewhere  in  the  complete  Ohio  report.    The  second 
heavy  pollution  occurs  at  Cincinnati,  where  the  river  receives  the 
^untreated  sewage  from  more  than  half  a  million  population.     How- 
•ever,  in  the  480-mile  flow  from  Pittsburgh  the  stream  has  lai^ely  re- 
covered from  the  initial  pollution  and  has  been  augmented  by  tribu- 
taries until  the  volume  of  water  at  Cincinnati  is  more  than  four 
'times  that   at   Pittsburgh.     Similarly,  at  Louisville   the  pollution 
incident  to  a  population  of  300,000  is  received  by  the  stream  which, 
after  a  flow  of  120  miles  from  Cincinnati,  has  been  increased  measur- 
ably by  the  advent  of  the  relatively  clean  Miami  and  Kentucky 
Kivers,  thus  increasing,  rather  than  diminishing,  its  capacity  for  the 
^disposal  of  the  organic  matter  received  at  Louisville. 

THE   PITTSBURGH   DISTRICT. 

In  brief,  certain  of  the  factors  that  may  aflfect  the  biological  situ- 
4ition  at  Pittsburgh  are: 

Two  streams,  the  Allegheny  from  the  north  and  the  Monongahela 
from  the  south,  with  unequal  volumes  of  dissimilar  waters,  unite  to 
form  the  Ohio. 

The  Allegheny,  contributing  60  i>er  cent  of  the  water,  is  character- 
ized by  severe  winter  conditions,  a  quick-spilling  basin,  steep  and 
uniforxn  slope,  widely  scattered  population  and  points  of  pollution, 
and  a  short  time-factor  for  biological  action  in  the  24 -mile  slack- 
water  basin  formed  by  three  dams  just  above  Pittsburgh.  The 
water  is  alkaline  and  usually  turbid. 

The  Monongahela,  contributing  40  per  cent,  has  comparatively 
mild  winter  conditions.  Floods  from  the  quick-spilling  basin  are 
checked  by  the  131-mile  slack-water  stretch  formed  by  continuous 
dams,  which  thus  insure  a  long  time-factor  for  sedimentation  and 
biological  reduction  of  sewage  and  waste  from  a  large  and  concen- 
trated population  and  from  industrial  establishments  lining  the  river 
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and  Wabash  Rivers;  tributaries  from  the  south  are  Kanawha,  Lici- 
ing,  Kentucky,  Green,  Cumberland,  and  Tennessee  Rivers. 

The  total  area  of  the  watershed  drained  by  the  Ohio  and  its  tribu- 
taries is  203,000  square  miles  and  constitutes  the  major  portions  d 
the  States  named  above  (except  Illinois)  and  smaller  portions  of  'Sew 
York,  Tennessee,  Alabama,  Illinois..  Pennsylvania,  Virginia,  ami 
North  Carolina. 

This  watershed  is  in  general  characterized  in  the  eastern  part  by 
rugged,  hilly  country,  with  comparatively  small  flood  plains  and  leTel 
areas.  But  in  the  lower  and  western  portion  the  general  ruggedneae^ 
gives  way  to  comparatively  large  stretches  of  rolling  or  nearly  levd 
areas  along  the  less  rapid  main  stream  or  its  larger  tributaries, 
notablv  the  Wabash. 

The  geographical  position  of  the  main  stream  is  such  that  tribu- 
taries of  the  upper  portion  are  subject  to  rather  rigorous  winter  con- 
ditions, with  the  result  that  spring  thaws  produce  high  floods,  which 
erode  the  banks  and  scour  the  channels  of  tributaries  and  of  the  main 
stream  and  carry  very  large  amounts  of  suspended  matter  and  silt 
downstream.  Fluctuations  of  level  and  consequent  erosion  in  the 
upper  portions  are  further  induced  by  the  general  ruggedness  of  the 
watershed  and  the  relatively  steep  slopes  of  the  channels.  On  the- 
other  hand,  such  tributaries  as  the  Cumberland  and  the  Tennessee 
Rivers,  coming  from  the  south  and  joining  the  Ohio  in  the  less  rug- 
ged lower  portion,  are  not  subject  to  such  extremes  of  temperature- 
and  level. 

The  channel  of  the  main  stream  is  characterized  by  numerous 
islands,  bars,  wide  shallow  riffles,  and  a  few  deep  pools.  Hills  noted 
for  their  beauty  adorn  either  bank.  Flood  plains  are  few  and  com- 
paratively small  in  size.  There  are  no  extensive  back-water  areas,. 
with  the  result  that  there  is  little  opportunity  for  flood  water  to  be 
retarded  hy  temporary  overflow  on  such  lowlands.  These  natural 
checks  of  turbulent,  destructive  floods  are  practically  absent  in  the 
upper  two-thirds  of  the  Ohio  channel,  and  are  but  few  even  in  the 
lower  portions. 

These  natural  conditions  are  modified  somewhat  by  the  numerous. 
/dams  that  have  been  constructed  along  the  river.  These  now  num- 
ber 38,  and  more  are  being  built.  Most  of  them  are  of  the  ''bear- 
trap"  type,  so  constructed  that  they  may  be  laid  down,  allowing  the- 
water  to  flow  over  their  sills  without  obstruction;  or  at  low  stages 
they  may  be  raised,  forming  pools  of  sufficient  depth  for  river  trans- 
portation purposes.  Ultimately,  by  the  aid  of  these  dams,  the  river 
will  be  navigable  from  mouth  to  the  source  at  Pittsburgh,  and  the 
series  of  pools  thus  formed  will  profoundly  affeel  the  biolc^iy  ol  the 
stream. 
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fetaines.     But  it  has  also  enjoyed  the  great  advantage  of  a  long  time- 
factor.     Except  for  one  item,  this  combination  of  factors  would,  in 
'-'  all  likelihood,  insure  great  productiveness  and  activity  among  the 
I  plankton  organisms,  for  food  is  abundant  and  the  impounded  water 
:.  gives  ample  time  and  quiet  for  reproduction.    The  factor  whose  effect 
:  is  not  definitely  known  is  the  mine  drainage  and  the  pickling  wastes 
from  steel  mills,  which  tend  to  make  the  water  acid  in  reaction.    The 
?  bacterial  content  of  the  water  is  very  low  and  out  of  all  proportion  to 
:  the  large  amounts  of  pollution  entering  the  river.     It  is  extremely 
I   probable  that  any  substance  thus  toxic  to  bacteria  would  to  an  ap- 
preciable extent  affect  the  plankton  forms  also. 

Further  data,  and  laboratory  experiment  as  well,  are  necessary 
before  it  may  be  said  in  just  what  manner  this  unfavorable  environ- 
ment affects  the  smaller  organisms  of  the  plankton.  The  effect  may 
be  direct,  especially  to  plantlike  organisms,  resulting  in  the  more  or 
less  speedy  death  of  these  mii^ute  forms  when  the  water  in  which  they 
have  been  reared  is  presently  mingled  with  that  in  the  lower  part  of 
the  slack- water  basin  where  the  reaction  is  prevailingly  acid.  Or  the 
effect  may  be  exerted  indirectly  by  the  killing  off  of  the  bacteria  which 
form  a  large  part  of  the  food  supply  of  many  of  those  plankton  organ- 
isms which  ingest  food  particles  rather  than  absorb  dissolved  material 
as  do  plants.  Regardless  of  the  acidity  of  the  water,  these  organisms 
could  not  be  present  in  niunbers  when  their  chief  food  supply  is  not 
to  be  found.  It  has  been  observed  repeatedly  (Kofoid,  1904,  pp.  116, 
117,  120)  that  such  forms  as  those  mentioned  above  disappear  from 
the  water  when  a  considerable  degree  of  purification  is  indicated  by 
the  diminishing  numbers  of  bacteria.  There  is  a  vital  relationship  of 
some  kind  existing  between  them. 

Plankton  is  abundant  at  M-12,  however,  but  it  is  limited  to  a  very 
few  organisms.  Rotifers  constitute  89  to  96  per  cent  of  all  organisms 
found,  and  these  rotifers  are  of  two  kinds  only. 

It  seems  reasonable  to  assume  that  these  narrow  limits  as  to  variety 
of  organisms  which  comprise  the  plankton  are  the  result  of  some  un- 
favorable influence  which  eliminates  all  forms  except  these  few 
varieties. 

The  question  of  food  supply  for  soine  of  these  organisms  is  a  matter 
of  interest.  The  most  abundant  rotifer,  Brachionus,  is  herbivorous,  or, 
at  any  rate,  omnivorous,  in  common  with  most  of  the  ploiman  rotifers 
(Kofoid,  1904,  p.  145),  and  is  thought  to  find  most  of  its  food  in  phyto- 
plankton,  that  is,  minute  chlorophyll-bearing  organisms.  But  thes^ 
minute  organisms  were  not  found  at  all  in  the  samples.  It  is  possible 
that  the  difficulties  of  recognizing  them  in  the- preserved  catch  might 
account  in  part  for  this  result,  but  such  human  limitations  would  not 
give  wholly  negative  results  in  every  sample  examined. 
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It  seems  probable  that  these  rotifers  would  find  their  chief  food 
supply  in  the  abundant  organic  matter  in  suspension  in  the  water 
incident  to  heavy  sewage  pollution  and  incident,  further,  to  the  absenee 
of  sufficient  bacterial  life  to  dispose  of  this  material. 

We  thus  see  at  M-12  the  unusual  spectacle  of  a  plankton  whidi 
has  responded  to  the  very  favorable  conditions  of  environment, 
abundant  food,  and  very  long  time-factor,  but  which  has  meantintt 
been  subject  to  some  biological  catastrophe  which  has  nearly  or  quiu 
eliminated  the  first  few  links  in  the  chain  of  organisms  whose  inter- 
dependence arises  from  their  food  relations.  The  resulting  plankUm 
is  large,  but  consists  of  a  very  small  variety  of  the  larger  oi^nisms— 
the  biological  end-product  of  the  complicated  reactions  due  to  the 
dominant  factors  of  abundant  food,  long  storage,  and,  probably, 
acidity  of  water  at  this  station. 

Station  A-7. — In  the  AUeghen^'^  at  Station  A-7  during  the  sanw 
period  the  temperature  ranged  from  24"^  C.  to  16^  C,  turbiditj 
from  practically  zero  to  60,  and  river  levels  recorded  by  the  gauge 
at  Freeport,  Pa.,  fluctuated  from  0.7  to  2.2.  The  monthly  average 
plankton  content  varied  from  0.2  to  1  per  cent  of  total  catch. 

Rhizopods  held  leading  place  in  September  and  diatoms  in  October 
Noticeable  features  of  plankton  were  variety  of  oiganisms  present, 
unusual  scarcity  of  organisms  in  August  samples,  and  relatively 
small  plankton  yield  at  all  times. 

The  water  is  of  comparatively  recent  origin  owing  to  the  gradual 
and  considerable  slope  of  2  feet  per  mile  in  the  lower  85  miles  of  tbis 
river  and  owing,  further,  to  the  absence  of  any  slack-water  basin 
that  is  sufficient  in  size  to  impound  the  large  dischai^e  of  this  stream 
for  more  than  a  short  period.  The  hver  is  thus  very  sensitive  to 
flood  conditions,  and  consequently  the  short  slack-water  stretch  just 
above  Pittsburgh  is  subject  to  quite  frequent  renewals  of  the  water. 
This  condition  is  disastrous  to  plankton  life  generally  (Kofoid,  1903, 
p.  458)  by  preventing  that  adequate  decay  of  sewage  which  would 
furnish  plankton  life  wi  th  abundant  food  and,  further,  by  providing 
a  time-factor  which  is  far  too  short  for  the  breeding  of  plankton  in 
quantity.  The  partially  decayed  organic  material,  together  with 
such  plankton  as  may  be  present,  are  swept  on  into  the  Ohio  by  the 
frequent  floods. 

Conditions  similar  to  the  foregoing  were  found  in  the  study  of  the 
Ilhnois  River  by  Kofoid  (1903,  pp.  349,  458).  The  plankton  pro- 
duction of  a  certain  tributary  (Spoon  River)  averaged  only  one- 
fiftieth  that  of  the  main  stream,  and  the  only  available  explanation 
was  found  in  the  fact  that  the  water  of  the  tributary  was  of  recent 
origin  and  the  relatively  rapid  current  caused  such  frequent  renewal 
of  the  water  that  there  was  insufficient  time  for  the  breeding  of 
plankton  in  this  tributary  stream.     Kofoid  concluded:  ''  The  age  of 
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the  water  is,  other  things  being  equal,  one  of  the  most  vital  of  all  the 
hydrographic  factors  environing  the  plankton." 

The  organisms  found  in  samples  at  Station  A-7  apparently  reflect 
the  varied  and  somewhat  unstable  conditions  of  environment. 

For  some  reason  not  apparent,  August  samples  yielded  very  few 
organisms.  Turbidity  had  reached  a  maximum  of  90  the  day  pre- 
ceding our  first  collection,  although  the  gauge  at  Freeport  showed  a 
rise  in  levels  of  only  2  feet.  It  is  possible  that  this  influx  of  turbid 
'water,  probably  from  some  tributary,  reacted  unfavorably  on  Au- 
gust plankton. 

September  samples  reflected  the  moderat-e  disturbance  of  river 
levels  by  showing  predominance  of  the  rhizopods  Difflugia  and 
jArceUa,  both  of  these  organisms  belonging  normally  to  bottom  sedi- 
ments or  to  the  surface  of  decaying  plants  or  other  organic  matter. 
Their  prominence  in  plankton  samples  is  usually  a  fimction  of  dis- 
turbed conditions  of  stream  flow.  Holophytic  (plantlike)  organisms 
are  moderately  abundant  as  a  result  of  comparatively  low  turbidity, 
premitting  access  of  sunlight.  In  turn,  the  rotifer  Anursea,  which 
feeds  principally  on  minute  plant  life,  is  present  in  small  numbers. 
Anthophysa,  a  colorless  flagellate,  usually  abimdant  in  contami- 
nated water,  is  present  also. 

Cooler  temperatures  in  October  favor  the  growth  of  diatoms, 
which  are  found  moderately  abundant.  A  rise  in  water  levels  brought 
the  bottom-loving  organisms  Difflugia  and  ArceUa  again  into  the 
plankton  in  the  last  sample,  together  with  a  large  amount  of  sus- 
pended matter. 

Station  OS. — Ten  weekly  samples  taken  at  0-3  during  this  period 
of  very  moderate  fluctuation  as  to  temperature  and  turbidity  show 
a  monthly  average  plankton  content  of  7.6  to  8  per  cent  of  the  total 
catch. 

Organisms  present  show  moderate  variety,  rotifers  predominating, 
comprising  91,  66,  and  61  per  cent  of  all  the  plankton  forms  in  the 
three  months,  taken  in  order.  CUiates  appear  in  moderate  numbers. 
Crustacea  and  diatoms  are  present  in  small  nmnbers.  Neither  dia- 
toms nor  algsB  appear  in  August,  both  are  found  in  September,  and 
algffi  again  in  October. 

Hydrographic  conditions  were  so  nearly  uniform  and  stable  that 
the  plankton  catches  may  be  regarded  as  truly  representative  of 
prevailing  low-water  conditions  at  this  station — the  first  in  the  Ohio 
River  proper. 

Abundance  of  plankton  in  all  catches  means  that  suitable  food  for 
these  organisms  is  plentiful.  This  necessity  is  evidently  supplied 
partly  from  the  two  tributary  streams  that  unite  to  form  the  Ohio 
River  and  partly  from  the  great  volimae  of  sewage  and  industrial 
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banks.     The  water  is  generally  acid  from  mine  draina^^e  and  boi 
slightly  turbid. 

A  slack-water  basin  extending  nearly  5  miles  below  Pittsbui^ 
(except  during  high  water)  receives  these  two  tributaries,  together 
with  large  amounts  of  untreated  sewage  and  industrial  wastes  Ss- 
charged  directly  into  this  basin  along  Pittsburgh's  total  water  fnmt- 
age  of  31^  miles. 

Finally,  abundance  of  organic  material  in  various  stages  of  decom- 
position; restored  alkaline  reaction,  and  a  considerable  time  elem^it 
constitute  a  favorable  environment  for  biological  action  at  this  point. 

Samples  were  taken  from  each  of  the  two  rivers  at  points  some 
distance  above  the  point  of  confluence  and  above  the  portion  d 
the  Pittsburgh  water  front  where  sewage  and  wastes  are  added  to 
the  river.  The  sampling  point  for  the  Allegheny  River  is  7  miles 
upstream  from  the  confluence  of  the  two  streams,  and  is  designated 
by  A-7.  The  Monongahela  sampling  point  is  12  miles  above  the 
confluence  and  its  designation  is  M-12.  At  0-3,  3  miles  below 
the  confluence,  samples  were  taken  to  ascertain  the  content  of  the 
mixed  waters.  Similarly,'  0-23  designates  a  sampling  point  sufr 
ciently  far  below  Pittsburgh  to  insure  thorough  mixture,  as  well  as  a 
considerable  time  interval  for  biological  action  and  sedimentation^ 
through  the  agency  of  five  successive  pools  formed  by  as  many  dan:% 
Samples  were  also  taken  in  the  mouth  of  the  Beaver  River,  which 
enters  the  Ohio  25  miles  below  Pittsburgh. 

Water  from  these  five  sampling  points  show  the  biological  condition 
of  the  streams  on  reaching  the  Pittsburgh  district,  but  before  the 
access  of  sewage  and  wastes  from  the  city  itself;  after  the  two  tribu- 
taries combine  and  have  meantime  received  sewage  and  industrial 
wastes  in  large  amount  from  Pittsburgh ;  after  the  complete  mixing, 
sedimentation,  and  detention  caused  by  the  five  dams;  and  at  the 
mouth  of  the  Beaver  River. 

The  average  results  of  weekly  examinations  made  during  the  months 
of  August,  September,  and  October,  1914.  are  given  in  Table  No.  ^ 
(p.  53)  and  the  principal  features  are  shown  graphically  in  plank- 
tograph  No.  1  (p.  58). 

Station  M-12, — Ten  weekly  samples  taken  at  M-12  during  a  period 
of  relatively  stable  conditions  of  temperature,  river  stage,  and  tur- 
bidity showed  a  relatively  constant  content  of  organisms,  both  as  to 
amount  and  kind.  Organisms  averaged  5.3  to  6.4  per  cent  of  catrJi 
(monthly  averages).  Rotifers  constituted  89  to  96  per  cent  of  all 
organisms  present.  Lack  of  variety  and  total  absence  of  green  alg» 
further  characterized  the  plankton. 

This  saniphng  point,  located  near  the  lower  end  of  the  131-mile 
slack-water  stretch,  represents  water  which  has  been  subject  to  heavr 
pollution  by  sewage,  by  industrial  wastes,  and  by  drainage  from  coal 
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tioubtedly  show   a  biological  reflection  in  a   decreased    plankton 
production. 

The  plankton-poor  water  of  the  Allegheny  will  function  as  a  dilu- 
ent of  the  more  abundant  plankton  contributed  by  the  Monongahela. 
Inasmuch  as  the  usual  discharge  of  the  Allegheny  is  considerably  in 
excess  of  that  from  the  other  tributary,  it  is  no  surprise  that  the  plank- 
ton at  0-3  reflects  this  diminished  relative  value  and,  to  some  ex- 
tent, shows  something  of  the  variety  of  organisms  which  character- 
izes the  scanty  plankton  contributed  by  the  larger  stream. 

Abundance  of  oi^anic  matter  is  indicated  at  0-3  by  the  preva^ 

lence  of  the  same  rotifers,  Brachianus  and  Rotifer  vvlgaruSy  which  we 

find  predominant  at  M-12.     Distinctly  poUutional  organisms,  An^ 

ihophysa  of  the  Mastigophora  and   Varticdla  and  Epistylis  of  the 

Ciliata,  appeared  in  five  samples.     VarticeUa  formed  29  per  cent  of 

the  entire  catch  in  one  of  these  samples  and  from  1  to  9  per  cent  in 

three  other   samples.      Rotifer  adinurus,   a   poUutional   oi^anism 

(Forbes  and  Richardson,  1913,  pp.  502,  513),  appeared  in  moderate 

abundance  in  1  sample,  while  in  7  of  10  samples  the  contaminate 

Rotifer  vulgaris  was  abundant. 

Station  0-2S, — At  Station  0-23, 10  weekly  samples  taken  during  a 
period  of  relative  quiet  as  to  water  conditions  show  a  moderate  as- 
sortment of  organisms.     Rotifers  predominate  in  two  months  and 
Crustacea  in  one.    Diatoms  are  abundant  in  one  August  sample 
Green  algae,  Mastigophora,  and  ciliates  are  present  in  rather  small 
numbers.    A  noticeable  feature  of  collections  here  is  the  decline  of 
rotifers  as  the  leading  plankton  and  the  gradual  advent  of  Crustacea. 
Diatoms  {Synedra  ddicaiissima)  are  abimdant  in  one  sample  only, 
that  of  August  25.    Temperature  was  24^  C.    The  sudden  appearance 
of  this  organism,  which  is  usually  more  abundant  in  cool  weather  than 
in  warm,  seems  to  be  without  explanation  except  for  the  fact  that  the 
''  bear  traps''  had  been  lowered  a  few  days  before  and  the  pools  were 
dratined  of  some  of  their  surface  water.     This  disturbance  and  read- 
justment of  levels  might  be  responsible  for  the  appearance  at  this 
station  of  the  relatively  large  number  of  diatoms  whose  growth  and 
multiplication  had  probably  taken  place  in  some  sheltered  bit  of 
water  in  one  of  the  upstream  dams.    It  is  worth  noting,  also,  that  an 
unusual  number  of  Brachionus  (the  same  rotifer  that  is  so  abundant 
at  0-3  and  at  M-12)  appeared  in  this  same  August  sample  at  0-23. 
The  lowering  of  the  '*  bear  traps"  was  reported  August  18,  one  week 
before  this  sample  was  taken. 

The  list  of  organisms,  together  with  relative  abundance  of  certain 
kinds,  indicates  some  improvement  in  the  water.  Two  organisms  of 
recognized  poUutional  afflnities,  Euglena  viriiia  and  one  of  the  Vorlir 
ceUidse,  were  present  in  moderate  amount  in  one  sample,  and  a  very 
few  of  the  former  organism  in  a  second  sample.     However,  the  pres- 
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ence  of  Brachionus  in  5  of  the  10  samples  would  indicate  suSBaei 
organic  matter  to  furnish  food  to  this  rotifer,  which  is  classed  h 
some  writers  as  a  contaminate  organism.  (Eyferth,  1909,  p.  531. 
On  the  other  hand,  the  better  condition  of  the  water  is  attested  Vt 
the  fact  that  the  poUutional  rotifers  R.  CLCiinurus  and  R.  tncl^nt 
which  were  fairly  abundant  at  0-3,  are  entirely  absent  here:  tk 
poUutional  protozoa  Anthophysa  and  Epistylis  are  likewise  abseni 
Moreover,  a  rotifer  of  recognized  cleaner  water  environment,  Anwrwi 
(Kofoid,  1904,  p.  151),  is  here  found  in  four  samples,  while  it  wh 
entirely  absent  at  0-3.  The  minute  alg«  which  constitute  much  of 
the  food  of  this  rotifer  is  present  at  both  0-3  and  0—23. 

Perhaps  the  most  notable  feature  of  plankton  at  this  station  lies 
in  the  fact  that,  while  rotifers  hold  first  place  quantitatively  in  August 
and  September,  the  Crustacea  (Cydopa)  assume  this  rdle  in  October 
and  maintain  it,  as  far  as  rotifers  are  concerned,  in  plankton  coUee 
tions  farther  down  the  river  at  Wheeling.  In  food  habits  Cydops  b 
a  scavenger  (Herrick,  1884),  and  its  presence  means  the  destnictioii 
of  much  of  the  oi^anic  matter  that  has  thus  far  escaped  or  survived 
the  attacks  of  bacteria,  ciliates,  and  certain  rotifers. 

This  station  is  in  the  lower  part  of  pool  formed  by  Dam  No.  5, 
hence,  between  the  last  station  considered,  0-3,  and  this  point  inter- 
venes a  stretch  of  20  miles  of  water,  all  of  which  is  impounded  by  Dams 
Nos.  1  to  5,  inclusive.  According  to  data  given  in  the  hydrometric  sec- 
tion of  the  full  report,  ^  the  time  of  flow  between  these  two  stations 
was  5.59  days  in  August,  6.20  in  September,  and  12.49  days  in 
October  1-15.  It  will  thus  be  seen  that  the  time  interval  conoemed 
is  out  of  all  proportion  to  the  distance  traversed.  That  this  very 
slow  movement  of  water  provides  sufficient  time  interval  for  con- 
siderable biological  activity  would  seem  to  be  demonstrated  by  the  fact 
that  the  plankton  at  0-23  is  reduced  in  net  amount  and  changed  in 
regard  to  the  predominating  organisxns. 

Beaver  River. — Samples  from  the  Beaver  River  show  a  varying  and 
rather  abundant  plankton  made  up  of  a  well-balanced  variety  of 
forms  and  contributing  from  4  to  13  per  cent  of  the  total  catch. 

Diatoms  appear  in  every  catch  and  are  relatively  abundant  in 
eight  catches,  forming  from  17  to  86  per  cent  of  all  oi^anisms  in  the  re- 
spective catches,  the  larger  values  being  confined,  with  one  exception^ 
to  the  cooler  temperatures  of  the  last  four  weeks,  September  15  to 
October  15.  Syriedra  delicaHssima  was  most  abimdant,  appearing  in 
every  sample  but  one  and  forming  the  bulk  of  the  entire  catch  in  the 
last  four  samples,  seemingly  favored  by  the  cooler  weather.  S.  bieepi 
and  S,  ulnaf  the  latter  classed  by  Senf  t  (1905)  as  a  poUutional  oigan- 
iam,  were  present  in  moderate  numbers  in  nearly  all  samples. 

1  Not  yet  pnblidied. 
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Minute  green  algsB,  consisting  of  fragments  of  very  small  filamen- 
x>\js  forms  together  with  the  unicellular  Pediustrum  and  Scenedesmus, 
rortned  from  2  to  27  per  cent  of  organisms  in  nearly  all  the  catches. 
Small  amounts  of  blue-greens  were  found  in  four  samples.  Chloro- 
phyll-bearing flagellates  of  the  Mastigophora,  chiefly  Euglena  viridiSf 
Dinobryon,  and  PTiacuSf  were  present  in  similar  amounts.  The  dia- 
toras,  sigsd,  and  green  flagellates  thus  aggregate  a  volume  of  synthetic 
or  plantlike  organisms  which  is  somewhat  greater  than  the  volume 
of  plankton  animals,  as  will  be  seen. 

Of  the  plankton  animals,  Diffiugia,  a  bottom  rhizopod,  was  present 
in  two  samples,  one  of  which  was  taken  during  rising  levels  and  the 
other  following  the  crest  of  a  rise.  Ciliates  were  represented  by 
CodoneUa  and  TiTitinnus,  sparingly  found  in  two  samples.  This 
scarcity  of  ciliates,  which  are  usually  abundant  in  contaminated 
water,  is  surprising,  in  consideration  of  the  fact  that  the  presence  of 
pollution  is  indicated  by  Euglena  viridis  in  a  majority  of  the  samples, 
and  a  similar  organism,  PKacuSj  is  found  in  four  samples. 

Three  samples  contain  the  rotifer  Brachi(mus  in  small  to  moderate 
numbers,  and  the  contaminate  rotifer  B.  vulgaris  was  found  in  two 
samples,  but  in  small  numbers.  The  rotifer  Anursea  cochlearis,  which 
is  not  characteristic  of  great  pollution  but  abounds  in  water  contain- 
ing only  moderate  amounts  of  organic  matter,  was  moderately  abun- 
dant in  8  of  the  10  samples.  It  is  noticeable  also  that  the  minute 
chlorophyll-bearing  organisms  that  form  the  greatest  part  of  the  food 
of  this  rotifer  (Kofoid,  1904,  p.  161)  were  found  in  all  samples  but 
one. 

Crustacea  appeared  sparingly  in  two  samples  only.  CyclopSy  the 
leading  form,  thrives  best  in  a  stable  environment  as  to  water  move- 
ment. (Kofoid,  1904,  pp.  260,  267.)  The  mild  but  frequent  fluc- 
tuations of  the  Beaver  River  during  this  period  may  explain,  in  part 
at  least,  the  scarcity  of  Crustacea.  These  disturbances  of  water  levels 
will  also  explain  the  presence  in  four  samples  of  a  few  nematode 
worms  which  normally  live  in  bottom  ooze  or  in  decaying  matter 
which  would  be  disturbed  by  fluctuating  movements  of  water. 

The  relatively  heavy  plankton  of  the  Beaver  River,  averaging  4  to 
13  per  cent  of  the  average  total  catch,  indicates  that  conditions  are, 
on  the  whole,  favorable  for  plankton  production.  The  one  unfavor- 
able condition  thus  far  observed  is  found  in  the  somewhat  unstable 
hydrographic  conditions.  The  fact  that  this  does  not  seem  to  inter- 
fere with  the  presence  of  relatively  abundant  plankton  would  seem 
to  indicate  that  other  vital  factors  of  plankton  production  are  at 
their  best,  thus  compensating  in  some  degree  for  the  unfavorable 
condition  mentioned.  It  is  therefore  evident  that  food,  in  all  proba- 
bility sewage,  is  present  in  considerable  amount,  and  in  such  stages 
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and  Wabash  Rivers;  tributaries  from  the  south  are  Kanawha,  lack- 
ing,  Kentucky,  Green,  Cumberland,  and  Tennessee  Rivers. 

The  total  area  of  the  watershed  drained  by  the  Ohio  and  its  tribu- 
taries is  203,000  square  miles  and  constitutes  the  major  portions  of 
the  States  named  above  (except  Illinois)  and  smaller  portions  of  New 
York,  Tennessee,  Alabama,  Illinois.  Pennsylvania,  Virginia,  and 
North  Carolina. 

This  watershed  is  in  general  characterized  in  the  eastern  part  by 
rugged,  hilly  country,  with  comparatively  small  flood  plains  and  level 
areas.  But  in  the  lower  and  western  portion  the  general  ruggedness 
gives  way  to  comparatively  large  stretches  of  rolling  or  nearly  level 
areas  along  the  less  rapid  main  stream  or  its  larger  tributaries,, 
notablv  the  Wabash. 

The  geographical  position  of  the  main  stream  is  such  that  tribu- 
taries of  the  upper  portion  are  subject  to  rather  rigorous  winter  con- 
ditions, with  the  result  that  spring  thaws  produce  high  floods,  which 
erode  the  banks  and  scour  the  channels  of  tributaries  and  of  the  main 
stream  and  carry  very  large  amounts  of  suspended  matter  and  silt 
downstream.  Fluctuations  of  level  and  consequent  erosion  in  the 
upper  portions  are  further  induced  by  the  general  ruggedness  of  the 
watershed  and  the  relatively  steep  slopes  of  the  channels.  On  the- 
other  hand,  such  tributaries  as  the  Cumberland  and  the  Tennessee 
Rivers,  coming  from  the  south  and  joining  the  Ohio  in  the  less  rug- 
ged lower  portion,  are  not  subject  to  such  extremes  of  temperature- 
and  level. 

The  channel  of  the  main  stream  is  characterized  by  numerous 
islands,  bars,  wide  shallow  riffles,  and  a  few  deep  pools.  Hills  noted 
for  their  beauty  adorn  either  bank.  Flood  plains  are  few  and  com- 
paratively small  in  size.  There  are  no  extensive  back-water  areas^ 
with  the  result  that  there  is  little  opportunity  for  flood  water  to  be- 
retarded  by  temporary  overflow  on  such  lowlands.  These  natural 
checks  of  turbulent,  destructive  floods  are  practically  absent  in  the 
upper  two-thirds  of  the  Ohio  channel,  and  are  but  few  even  in  the 
lower  portions. 

These  natural  conditions  are  modified  somewhat  by  the  numerous 
Mams  that  have  been  constructed  along  the  river.  These  now  num- 
ber 38,  and  more  are  being  built.  Most  of  them  are  of  the  '^  bear- 
trap''  type,  so  constructed  that  they  may  be  laid  down,  allowing  the- 
water  to  flow  over  their  sills  without  obstruction;  or  at  low  stages 
they  may  be  raised,  forming  pools  of  sufficient  depth  for  river  trans- 
portation purposes.  Ultimately,  by  the  aid  of  these  dams,  the  riv«" 
will  be  navigable  from  mouth  to  the  source  at  Pittsburgh,  and  the 
series  of  pools  thus  formed  will  profoundly  affeet  the  biology  o£  the 
stream. 
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The  main  sources  of  direct  sewage  pollution  of  the  Ohio  River  are 
lihe  metropolitan  districts  of  Pittsburgh,  Cincinnati,  and  Louisville. 
Relatively  small  amounts  of  polluting  matter,  chiefly  sewage,  are 
-contributed  by  Wheeling,  Huntington,  Portsmouth,  Evansville,  and 
Paducah.  Certain  tributaries  whose  well-populated  valleys  find  con- 
venient disposal  of  their  sewage  in  the  local  stream  tend  to  increase 
l>y  a  small  margin  the  load  already  carried  by  the  main  stream. 
This  is  true  of  the  Beaver  River,  also  of  the  Scioto.  The  majority  of 
the  tributaries,  however,  tend  to  dilute,  rather  then  to  concentrate, 
.the  sewage  content  of  the  Ohio. 

The  initial  pollution  at  Pittsburgh  consists  essentially  of  the  un- 
treated sewage  £rom  a  population  of  1,000,000,  in  round  numbers, 
together  with  ib,  large  amount  of  industrial  wastes,  details  of  which 
will  be  given  elsewhere  in  the  complete  Ohio  report.  The  second 
heavy  pollution  occurs  at  Cincinnati,  w^here  the  river  receives  the 
luntreated  sewage  from  more  than  half  a  million  population.  How- 
ever, in  the  480-mile  flow  from  Pittsburgh  the  stream  has  largely  re- 
covered from  the  initial  pollution  and  has  been  augmented  by  tribu- 
taries ^imtil  the  volume  of  water  at  Cincinnati  is  more  than  four 
'times  that  at  Pittsburgh.  Similarly,  at  Louisville  the  pollution 
incident  to  a  population  of  300,000  is  received  by  the  stream  which, 
after  a  flow  of  120  miles  from  Cincinnati,  has  been  increased  measur- 
ably by  the  advent  of  the  relatively  clean  Miami  and  Kentucky 
Rivers,  thus  increasing,  rather  than  diminishing,  its  capacity  for  the 
disposal  of  the  organic  matter  received  at  Louisville. 

THE   PITTSBURGH    DISTRICT. 

In  brief,  certain  of  the  factors  that  may  affect  the  biological  situ- 
:ation  at  Pittsburgh  are: 

Two  streams,  the  Allegheny  from  the  north  and  the  Monongahela 
from  the  south,  with  unequal  volumes  of  dissimilar  waters,  unite  to 
form  the  Ohio. 

The  Allegheny,  contributiug  60  per  cent  of  the  water,  is  character- 
ized by  severe  winter  conditions,  a  quick-spilling  basin,  steep  and 
uniform  slope,  widely  scattered  population  and  points  of  pollution, 
and  a  short  time-factor  for  biological  action  in  the  24-mile  slack- 
water  basin  formed  by  three  dams  just  above  Pittsburgh.  The 
water  is  alkaline  and  usually  turbid. 

The  Monongahela,  contributing  40  per  cent,  has  comparatively 
mild  winter  conditions.  Floods  from  the  quick-spilling  basin  are 
checked  by  the  131-mile  slack-water  stretch  formed  by  continuous 
dams,  which  thus  insure  a  long  time-factor  for  sedimentation  and 
biological  reduction  of  sewage  and  waste  from  a  large  and  concen- 
.trated  population  and  from  industrial  establishments  lining  the  river 
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ence  of  Brachionus  in  5  of  the  10  samples  would  indicate  sufficient 
organic  matter  to  furnish  food  to  this  rotifer,  which  is  classed  by 
some  writers  as  a  contaminate  organism.  (Eyferth,  1909,  p.  534.) 
On  the  other  hand,  the  better  condition  of  the  water  is  attested  by 
the  fact  that  the  pollutional  rotifers  R.  actinurus  and  iZ.  wlgasii, 
which  were  fairly  abundant  at  0-3,  are  entirely  absent  here;  the 
pollutional  protozoa  Anthophysa  and  Epistylia  are  likewise  absent 
Moreover,  a  rotifer  of  recognized  cleaner  water  environment,  Anum 
(Kofoid,  1904,  p.  151),  is  here  found  in  four  samples,  while  it  wts 
entirely  absent  at  0-3.  The  minute  alg»  which  constitute  much  of 
the  food  of  this  rotifer  is  present  at  both  0-3  and  0-23. 

Perhaps  the  most  notable  feature  of  plankton  at  this  station  lies 
in  the  fact  that,  while  rotifers  hold  first  place  quantitatively  in  August 
and  September,  the  Crustacea  (Cyclops)  assume  this  rdle  in  October 
and  maintain  it,  as  far  as  rotifers  are  concerned,  in  plankton  coUee 
tions  farther  down  the  river  at  Wheeling.  In  food  habits  Oydops  b 
a  scavenger  (Herrick,  1884),  and  its  presence  means  the  destruction 
of  much  of  the  organic  matter  that  has  thus  far  escaped  or  survived 
the  attacks  of  bacteria,  ciliates,  and  certain  rotifers. 

This  station  is  in  the  lower  part  of  pool  formed  by  Dam  No.  5, 
hence,  between  the  last  station  considered,  0-3,  and  this  point  inter- 
venes a  stretch  of  20  miles  of  water,  all  of  which  is  impounded  by  Dams 
Nos.  1  to  5,  inclusive.  According  to  data  given  in  the  hydrometric  sec- 
tion of  the  full  report,  ^  the  time  of  flow  between  these  two  stations 
was  5.59  days  in  August,  6.20  in  September,  and  12.49  days  in 
October  1-15.  It  will  thus  be  seen  that  the  time  interval  concerned 
is  out  of  all  proportion  to  the  distance  traversed.  That  this  v^ 
slow  movement  of  water  provides  sufficient  time  interval  for  oon- 
siderable  biological  activity  would  seem  to  be  demonstrated  by  the  fact 
that  the  plankton  at  0-23  is  reduced  in  net  amount  and  changed  in 
regard  to  the  predominating  organisms. 

Beaver  River. — Samples  from  the  Beaver  River  show  a  varying  and 
rather  abundant  plankton  made  up  of  a  well*balanced  variety  oi 
forms  and  contributing  from  4  to  13  per  cent  of  the  total  catch. 

Diatoms  appear  in  every  catch  and  are  relatively  abundant  in 
eight  catches,  forming  from  17  to  86  per  cent  of  all  organisms  in  the  re- 
spective catches,  the  larger  values  being  confined,  with  one  exception, 
to  the  cooler  temperatures  of  the  last  four  weeks,  September  15  to 
October  15.  Synedra  deUcaMssima  was  most  abundant,  appearing  in 
every  sample  but  one  and  forming  the  bulk  of  the  entire  catch  in  the 
last  four  samples,  seemingly  favored  by  the  cooler  weather.  S.  hieepf 
and  S.  fdnaf  the  latter  classed  by  Senf  t  (1905)  as  a  pollutional  organ- 
ism, were  present  in  moderate  numbers  in  nearly  all  samples. 

>  Not  yet  pablidied. 
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Minute  green  algaB,  consisting  of  fragments  of  very  small  filamen- 
3\js  forms  together  with  the  unicellular  Pediastrum  and  Scenedesmus, 
3nned  from  2  to  27  per  cent  of  organisms  in  nearly  all  the  catches. 
^mall  amounts  of  blue-greens  were  found  in  four  samples.  Chloro- 
^liyll-bearing  flagellates  of  the  Mastigophora,  chiefly  Euglena  viridiSf 
^inobryon,  and  PJiacus,  were  present  in  similar  amounts.  The  dia- 
oms,  algse,  and  green  flagellates  thus  aggregate  a  volume  of  synthetic 
>r  plantlike  organisms  which  is  somewhat  greater  than  the  volume 
>f  plankton  animals,  as  will  be  seen. 

Of  the  plankton  animals,  Diffiugia,  a  bottom  rhizopod,  was  present 
lh  two  samples,  one  of  which  was  taken  during  rising  levels  and  the 
other  following  the  crest  of  a  rise.  Ciliates  were  represented  by 
CodoneUa  and  Tintinnus,  sparingly  found  in  two  samples.  This 
scarcity  of  ciliates,  which  are  usually  abundant  in  contaminated 
>vater,  is  surprising,  in  consideration  of  the  fact  that  the  presence  of 
pollution  is  indicated  by  Euglena  viridis  in  a  majority  of  the  samples, 
and  a  similar  organism,  PhdcuSj  is  found  in  four  samples. 

Three  samples  contain  the  rotifer  Brachionus  in  small  to  moderate 
numbers,  and  the  contaminate  rotifer  B.  wdgaris  was  found  in  two 
samples,  but  in  small  numbers.  The  rotifer  Anursea  cochlearis,  which 
is  not  characteristic  of  great  pollution  but  abounds  in  water  contain- 
ing only  moderate  amounts  of  organic  matter,  was  moderately  abun- 
dant in  8  of  the  10  samples.  It  is  noticeable  also  that  the  minute 
chlorophyll-bearing  organisms  that  form  the  greatest  part  of  the  food 
of  this  rotifer  (Kofoid,  1904,  p.  151)  were  found  in  all  samples  but 
one. 

Crustacea  appeared  sparingly  in  two  samples  only.  Cyclops,  the 
leading  form,  thrives  best  in  a  stable  environment  as  to  water  move- 
ment. (Kofoid,  1904,  pp.  260,  267.)  The  mild  but  frequent  fluc- 
tuations of  the  Beaver  River  during  this  period  may  explain,  in  part 
at  least,  the  scarcity  of  Crustacea.  These  disturbances  of  water  levels 
will  also  explain  the  presence  in  foiur  samples  of  a  few  nematode 
worms  which  normally  live  in  bottom  ooze  or  in  decaying  matter 
which  would  be  disturbed  by  fluctuating  movements  of  water. 

The  relatively  heavy  plankton  of  the  Beaver  River,  averaging  4  to 
13  per  cent  of  the  average  total  catch,  indicates  that  conditions  are, 
on  the  whole,  favorable  for  plankton  production.  The  one  unfavor- 
able condition  thus  far  observed  is  found  in  the  somewhat  unstable 
hydrographic  conditions.  The  fact  that  this  does  not  seem  to  inter- 
fere with  the  presence  of  relatively  abundant  plankton  would  seem 
to  indicate  that  other  vital  factors  of  plankton  production  are  at 
their  best,  thus  compensating  in  some  degree  for  the  imfavorable 
condition  mentioned.  It  is  therefore  evident  that  food,  in  all  proba- 
bility sewage,  is  present  in  considerable  amount,  and  in  such  stages 
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of  decomposition  as  will  best  suit  the  requirements  of  such  orgamsms 
as  constitute  the  plankton.  Toxic  conditions,  such  as  the  acidity  <rf 
water,  which  apparently  limits  to  a  few  resistant  organisms  the  plank- 
ton of  the  Monogahela  River,  are  evidently  absent  from  the  Beaver 
River,  for  a  large  variety  of  organisms  is  included  in  the  list  of 
plankton. 

BoUofn  depos^its, — In  addition  to  the  samples  of  water  taken  for 
examination,  a  series  of  20  samples  of  bottom  mud  was  collected 
for  the  study  of  the  life  upon  the  bottom  of  the  stream.  The  samples 
represented  four  of  the  five  stations  of  this  district,  it  having  been 
impossible  to  obtain  any  mud  at  the  bottom  at  Station  0~23. 

The  tubificid  worm,  lAmnodrUus,  characteristic  of  sewage  pollution^ 
was  foimd  at  each  of  the  stations,  but  in  increasing  numbers  with 
increasing  pollution.  It  was  comparatively  rare  in  the  Monongahela, 
and  present  in  great  abundance  at  Station  0-3. 

Some  Chironomus  larvae  and  the  associated  form  Tanypus  were 
found  occasionally. 

In  general,  results  are  what  might  be  expected  from  the  known 
facts  concerning  the  condition  of  pollution  of  the  waters.  The  un- 
favorable effect  of  acidity  is  also  observed,  although  here  again  it  can 
not  be  stated  whether  this  effect  is  primary  or  secondary. 

SUMMARY   OF  BIOLOGICAL  CONDITIONS   IN   THB   PITTSBURGH   DISTRICT. 

The  nearly  equal  urban  and  sewered  populations  of  the  two  con- 
tributing watersheds  tend  to  produce  waters  that,  without  consider- 
ation of  other  factors,  upon  their  arrival  at  Pittsbuigh  are  similarly 
contaminated.  But  the  great  variation  of  climatic^  physical,  and 
other  factors  make  of  the  two  streams  distinctly  different  biological 
habitats.  Prominent  among  these  differences  are  geographical  posi- 
tion, size  of  catchment  area,  slope  of  valley,  detention  of  water  by 
pools  and  dams,  amount  and  kind  of  industrial  wastes  and  mine 
drainage,  and,  finally,  the  distribution  of  population  with  reference 
to  the  time  of  flow  from  the  points  of  pollution  to  the  confluence  at 
Pittsburgh. 

The  average  yield  of  plankton  in  the  lower  Monongahela  is  consid- 
erably greater  than  that  of  the  lower  Allegheny.  This  condition  is 
ascribed  to  the  long  storage  period  to  which  the  Monongahela  water 
is  subjected,  and  the  resulting  age  of  the  water,  permitting  extensive 
development  of  plankton  life  in  the  nearly  motionless  waters  rich  in 
the  accumulated  products  of  decay  of  organic  matter. 

But  this  heavy  plankton  is  limited  to  a  small  assortment  of  oigan- 
isms,  presumably  because  the  acid  condition  of  the  water  kills  off 
the  smaller  ones  and  the  less  resistant  of  the  larger  forms,  both 
plant  and  animal,  leaving  to  few  surviving  varieties  the  very  large 
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supply  of  rich  food  that  must  be  present  in  this  old  and  heavily  pol- 
luted water.  The  possibility  of  an  acquired  immunity  having  resulted 
from  continuous  exposure  of  successive  generations  to  the  acidity  of 
the  water  is  an  interesting  biological  contingency. 

The  smaller  plankton  yield  of  the  Allegheny  seems  to  be  due  chiefly 
to  water  movement  and  consequent  frequent  replacement  of  water 
by  that  of  more  recent  origin,  thus  cutting  short  the  time  period  re- 
quired for  plankton  production  and  for  the  requisite  degree  of  de- 
composition of  organic  matter  which  results  in  suitable  food  for  plank- 
ton organisms. 

The  waters,  on  combinii^,  are  subjected  to  a  further  time  period 
of  two  to  four  days  in  reaching  Station  0-3,  receiving  in  the  mean- 
time a  large  amount  of  sewage  and  of  various  industrial  wastes  along 
the  Pittsburgh  water  front.     The  plankton  at  this  station  is  not  as 
large  as  conditions  of  food  supply  and  time-factor  seem  to  warrant, 
the  discrepancy  being  due,  in  all  probabihty,  to  the  presence  of  harm- 
ful substances  among  the  numerous  industrial  wastes  discharged  into 
the  river.    Before  0-23  is  reached  Dams  Nos.  1  to  5  have  impounded 
the  water  for  an  additional  period  of  5^  to  12  days.    The  resulting 
plankton  at  0-23  is  reduced  in  net  amount  and  changed  in  character. 
Organisms  at  M-12  can  hardly  be  regarded  as  characteristic  of 
pollution,  except   one  rotifer  (R.  vulgaris)  j  which  is  so  classed  by 
Eyferth  (1909)  and  was  found  in  7  of  the  10  samples. 

The  small  amount  of  plankton  at  A-7  exhibits  a  varied  assortment 
of  organisms  which  do  not,  as  a  whole,  indicate  pollution.  One  dis- 
tinctly poUutional  organism  is  relatively  abimdant  in  one  sample  and 
is  present  in  a  second. 

In  plankton  from  0-3  distinctly  poUutional  and  contaminate  or- 
ganisms are  present  in  every  sample  but  one. 

Plankton  from  0-23  shows  known  poUutional  organisms  in  two 
samples.  The  presence  of  the  cleaner  water  rotifer  Anurxa  in  four 
samples,  together  with  the  decline  of  rotifers  as  a  class  and  the  cor- 
responding increase  of  Crustacea,  are  significant  of  some  improvement 
in  the  water  since  leaving  Station  0-3. 

The  Beaver  River  yields  an  abundant  and  well-assorted  plankton, 
in  which  diatoms  predominate.    The  rotifer  Anurssa  is  foimd  in  most 
samples.    PoUutional  organisms  are  present  in  moderate  and  smaU 
numbers  in  8  of  the  10  samples. 
Mud  samples  give  throughout  evidence  of  poUution. 
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waste  contributed  along  the  Pittsbui^h  water  front.  It  is  evida 
that  this  organic  matter  thus  supplied  from  these  sources  will  vin 
greatly  in  age  and  in  stage  of  decomposition ;  that  from  the  Moiioi- 
gahela  having  been  subject  to  a  very  long  time  period,  but  in  wats 
of  acid  reaction;  that  from  the  Allegheny  River  representing  a  va 
ety  of  ages  on  account  of  the  widely  scattered  locations  of  the  tomii 
on  its  watershed ;  and,  finally,  the  sewage  and  waste  from  Pittsbur)^ 
representing  a  comparatively  fresh  condition. 

It  would  seem  that  this  organic  material  of  different  kinds,  of  dif- 
ferent ages,  and  hence  in  various  degrees  of  decomposition,  wouU 
supply  all  necessary  food  requirements  for  a  large  and  varied  asaoiV 
ment  of  plankton  organisms. 

The  slack-water  basin  formed  by  the  dam  a  short  distance  bekv 
this  sampling  point  provides  comparatively  still  .water  along  the  en- 
tire Pittsburgh  water  front,  thus  imposing  on  the  mingled  waten 
foiming  the  Ohio  River  a  moderately  long  time-factor  which  wouU 
tend  to  encourage  biological  activity.  This,  with  the  presence  d 
abundant  food,  should  produce  a  heavier  growth  of  plankton  thai 
we  find  at  0-3. 

Reference  to  the  chemical  data  reported  in  another  section  wiD 
show  that  during  August,  September,  and  October,  when  our  samples 
were  taken,  the  acidity  of  the  Monongahela  had  been  neutraUa&ed  bj 
the  alkaline  water  of  the  .Allegheny  and  the  acid  salts  of  the  Monon- 
gahelst  had  been  largely  eliminated.  There  are  probably  many  reac- 
tions and  adjustments  taking  place  of  which  we  have  no  direct  knowl- 
edge.   We  know  only  these  end  reactions  or  the  final  outcome. 

This  beginning  of  the  Ohio  River  at  Pittsburgh  is  evidently  the 
arena  in  which  the  dissimilar  waters  of  the  two  tributaries  settle 
their  differences  of  chemical  reaction  and  physical  condition  and  ac- 
quire the  final  adjustments  which  appear  in  samples  taken  at  O-ll, 
this  final  outcome  being  hastened,  or  variously  modified,  presumably, 
by  the  large  amount  of  industrial  wastes  and  sewage  introduced 
at  Pittsburgh. 

It  seems  highly  probable  that  the  acidity  of  the  Monongahela  might 
at  times  be  a  factor  at  0-3,  for  occasional  acidity  was  noted  in  d&ilj 
samples  at  O-U,  where  chemical  samples  were  taken.  This  prob- 
abihty  is  strengthened,  moreover,  by  the  fact  that  during  one  month 
of  this  period  (August)  the  discharge  of  the  Monongahela  was  2,070 
second-feet  and  that  of  the  Allegheny  was  1,660  second-fe^  a 
reversal  of  the  usual  order  of  relative  discharge  of  these  streams. 

Any  such  occasional  acidity  at  0-3  would  be  likely  to  exert  un- 
favorable influence  on  the  development  of  plankton  life,  as  is  the 
case  at  M-12,  Moreover,  the  various  changes  in  the  concentration 
of  dissolved  materials  (including  acid  salts)  that  must  be  a  part  of 
the  process  of  readjustment  in  this  physiochemical  arena  would  un- 
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l>acked>up  water  of  Wheeling  CSreek,  which  is  bubbling  and  offensive 
in  consequence  of  the  septic  action  resulting. 

Three  sampling  stations  were  utilized  in  the  study  of  the  waters 
of  this  district.  The  upper  station,  0-65,  is  40  miles  below  the 
mouth  of  the  Beaver  and  25  miles  above  Wheeling;  the  middle 
station,  0-77,  lies  between  Steubenville  and  Wheeling;  and  the  lower 
station,  0-97,  is  at  the  lower  end  of  the  basin  formed  by  Dam  No.  13 
and  about  6  miles  below  Wheeling,  all  in  slack  water  at  low  river 
stages. 

Samples  were  taken  at  weekly  intervals  from  each  of  these  stations 
during  August,  September,  and  October,  1914.  The  hydrographic 
conditions  were  unusually  stable.  The  average  results  of  these 
examinations  are  recorded  in  Table  No.  1,  page  14,  and  the  principal 
features  are  shown  graphically  in  planktograph  No.  2. 

Station  OSS. — This  station  yielded  a  moderately  light  plankton 
containing  few  poUutional  organisms,  but  with  crustacean  scavengers 
rather  abundant. 

The  Beaver  River  and  East  Liverpool,  20  miles  above  this  point/ 
constitute  the  only  recent  pollution.  The  Beaver  River  increases 
the  volume  of  the  Ohio  by  about  10  per  cent  and  contributes  a 
heavy  plankton  made  up  of  a  varied  assortment  of  organisms.  After 
40  miles  of  flow  and  with  these  influences  at  work  the  station  under 
consideration  yields  a  plankton  which  differs  from  that  at  Station 
0-23  in  being  less  abundant  and  in  showing  better  biological  balance. 

Three  dams  are  located  in  the  stretch  between  the  mouth  of  Beaver 
River  and  Station  0-65.  The  impoimding  action  is  accentuated  by 
the  low  water  levels  prevailing  in  the  Ohio  River  during  this  period. 

The  hydrometric  studies  show  that  the  mean  time  interval  between 
0-23  and  0-65  during  1914  was  4.9  days  in  August,  6.14  days  in 
September,  and  11.35  days  in  the  first  half  of  October. 

Station  0-77. — ^The  important  features  of  the  results  at  Station  0-77 
as  contrasted  with  those  at  Station  0-65  are  the  greater  abundance 
of  plankton,  the  increased  proportion  of  Crustacea,  the  higher  nxmibers 
of  diatoms  and  lower  numbers  of  algae,  and  the  regular  occurrence  in 
small  numbers  of  Euglena  viridis  of  recognized  poUutional  habitat. 

The  two  stations  are  essentially  similar  in  regard  to  the  organisms 
that  predominate.  In  both,  diatoms  lead,  except  in  August  at  Sta- 
tion 0-77,  and  Crustacea  are  abundant,  exceeding  the  rotifers  in 
total  volume. 

The  relatively  large  amount  of  plankton  is  significant,  considering 
the  fact  that  thus  far  there  has  been  a  successive  and  consistent 
decrease  as  the  Stations  0-3,  0-23,  and  0-65  are  reached.  It  is 
indicated,  therefore,  that  the  steady  decrease  in  plankton  content 
noted  in  the  upper  stations  was  due  to  food  exhaustion,  and  that 
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this  decrease  has  been  temporarily  arrested  by  the  addition  of  a 
siderable  amount  of  sewage  from  Steubenville  and  WeUsbnrg. 

Station  0-97. — Notwithstanding  access  of  sewage  and  industrial 
waste  from  Wheeling  and  the  slight  impounding  action  of  Dam  No.  13, 
plankton  at  0-97  showed  a  decrease,  instead  of  an  increase,  as  com- 
pared with  plankton  from  0-77. 

Differences  in  the  biological  balance  and  in  the  predominatji^ 
organisms  give  somewhat  uncertain  evidence  of  the  activity  of  sonie 
unfavorable  factor  which  may  be  responsible  for  the  lack  of  normal 
increase  in  plankton. 

Few  poUutional  organisms  are  present.  Crustacean  scavengers 
are  abundant,  however.  Cleaner  water  organisms  are  moderately 
abundant. 

Bottom  deposits. — Repeated  dredgings  at  each  of  the  stations  of 
this  district  failed  to  bring  to  the  surface  anything  but  clean  sand 
and  gravel. 

SUMMARY   OF   BIOLOGICAL  CONDITIONS   IN   THE    WHEEUNO   DISTRICT. 

At  0-65  the  relatively  light  plankton  indicates  the  gradual  exhaus- 
tion of  available  food  since  leaving  the  last  Ohio  station  at  0-23. 
ThuS}  despite  added  pollution  from  the  Beaver  River  and  from  Elast 
Liverpool,  biological  purification  of  the  river  is  well  under  way  at 
this  station,  only  65  miles  below  Pittsburgh.  This  fact  is  further 
shown  by  the  character  of  the  prevailing  organisms.  PoUutional 
forms  which  indicate  recent  addition  of  sewage  (ciliates  and  certain 
flagellates)  are  few  in  number,  while  oi^anisms  which  are  equaUy 
characteristic  of  the  presence  of  old  and  relatively  stable  oi^anic 
matter  (diatoms  and  Crustacea)  are  abundant. 

Another  matter  that  speaks  well  for  the  betterment  of  the  water 
is  the  appearance,  for  the  first  time  in  the  Ohio,  of  biological  bal- 
ance among  the  plankton  organisms.  This  means  a  considerable 
assortment  of  food  materials  in  various  stages  of  disintegration 
which  permits  the  existence  of  a  large  variety  of  fonns  well  distrib- 
uted among  holophytic,  or  plantlike,  and  holozoic,  or  animallike, 
organisms.  Biological  balance  also  means  absence  of  any  particularly 
destructive  agency,  such  as  toxic  material.  It  means  also  the 
presence  of  such  amounts  of  sunlight,  of  dissolved  gases,  and  of  dis- 
solved salts  as  may  be  required  for  those  plantlike  oi^anisms  which 
constitute  the  first  Unks  of  what  Kofoid  calls  ''chains  of  food  rela- 
tions/' the  succeeding  and  final  links  of  which  are  made  up  of 
higher  animals. 

The  WheeUng  district  as  a  whole  represents  the  stabilizing  of  the 
water  as  expressed  in  the  prevailing  biological  balance.  As  the  water 
leaves  this  district  on  its  250-mile  trip  to  the  next  sampUng  station 
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it  is  in  more  nearly  normal  and  stable  condition,  judged  from  a 
biological  point  of  view,  than  when  it  left  Station  0-23  in  the 
Pittsburgh  district. 

THE  PORTSMOUTH   DISTRICT. 

Portsmouth  is  located  at  the  confluence  of  the  Scioto  with  the 
Ohio,  355  miles  by  river  below  Pittsburgh.  Between  Wheeling  and 
Portsmouth,  a  distance  of  about  265  miles,  the  Ohio  receives  com- 
paratively little  sewage  pollution  either  directly  or  through  its  three 
tributaries  of  consequence,  the  Muskingum,  the  Kanawha,  and  the 
Big  Sandy.  These  three  tributaries,  together  with  several  smaller 
ones,  increased  the  volume  of  water  in  the  Ohio  by  about  167  per 
cent  between  Wheeling  and  Portsmouth  during  the  period  covered 
by  these  examinations. 

At  Portsmouth  the  Ohio  receives  the  sewage  of  the  city  (which  is 
insignificant  in  proportion  to  the  discharge  of  the  river)  and  also  the 
waters  of  the  Scioto,  draining  6,500  miles  and  bringing  sewage  from 
Columbus,  Marion,  Circleville,  and  Chillicothe,  aggregating  a  popula- 
tion of  220,000.  Columbus  and  CBillicothe,  the  points  of  chief 
contamination,  are  130  and  60  miles,  respectively,  above  Portsmouth. 

The  organic  matter  of  the  water  reaching  Portsmouth  has  under- 
gone the  eflPects  of  time  and  dilution  afforded  by  the  extended  flow 
from  the  last  station  and  the  advent  of  large  tributaries  which  add 
comparatively  little  pollution. 

The  movement  of  water  from  Wheeling  is  comparatively  rapid  in 
a  channel  which  consists  of  a  succession  of  islands  which  divide  the 
current;  shoals  and  riflles  which  spread  the  water  in  a  thin  sheet, 
bars  which  deflect  the  stream  from  one  side  or  the  other,  and  pools 
which  retard  the  movement,  a  natural  mixing  arrangement  typical 
of  the  Ohio  River.  Two  dams  controlled  by  locks  also  assist  some- 
what in  the  impounding  and  mixing  process. 

Three  stations  were  selected  for  the  biological  studies  in  this 
district.  Station  0-349,  6  miles  above  the  city  of  Portsmouth,  is 
representative  of  the  water  previous  to  its  pollution  in  noticeable 
quantities.  Station  0-358,  below  the  city,  gave  representative 
sainples  of  the  water  after  passing  the  city  and  as  affected  by  the 
rather  extensive  pollution  of  the  Scioto.  The  Scioto  itself  was 
further  studied  at  a  station  located  at  its  mouth. 

The  average  results  of  weekly  examinations  in  August,  September, 
and  October,  1914,  are  given  in  Table  6,  and  the  salient  features  are 
shown  in  graphic  form  in  planktograph  No.  3. 

Station  SJ^S. — Collections  at  station  349  show  large  reduction  m 
plankton  as  compared  with  the  results  below  Wheehng,  evidently 
due  to  a  gradual  exhaustion  of  the  food  supply.    There  is  also 
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waste  contributed  along  the  Pittsburgh  water  front.  It  is  evidoit 
that  this  organic  matter  thus  supplied  from  these  sources  will  vary 
greatly  in  age  and  in  stage  of  decomposition ;  that  from  the  Monon- 
gahela  having  been  subject  to  a  very  long  time  period,  but  in  water 
of  acid  reaction;  that  from  the  Allegheny  River  representing  a  vari- 
ety of  ages  on  account  of  the  widely  scattered  locations  of  the  towns 
on  its  watershed ;  and,  finally,  the  sewage  and  waste  from  Pittsbiir]g^ 
representing  a  comparatively  fresh  condition. 

It  would  seem  that  this  organic  material  of  different  kinds,  of  dif- 
ferent ages,  and  hence  in  various  degrees  of  decomposition,  would 
supply  all  necessary  food  requirements  for  a  large  and  varied  assort- 
ment of  plankton  organisms. 

The  slack-water  basin  formed  by  the  dam  a  short  distance  bebw 
this  sampUng  point  provides  comparatively  still  .water  along  the  en- 
tire Pittsburgh  water  front,  thus  imposing  on  the  mingled  waters 
forming  the  Ohio  River  a  moderately  long  time-factor  which  would 
tend  to  encourage  biological  activity.  This,  with  the  presence  of 
abundant  food,  should  produce  a  heavier  growth  of  plankton  than 
we  find  at  0-3. 

Reference  to  the  chemical  data  reported  in  another  section  will 
show  that  during  August,  September,  and  October,  when  our  samples 
were  taken,  the  acidity  of  the  Monongahela  had  been  neutralized  by 
the  alkaline  water  of  the  Allegheny  and  the  acid  salts  of  the  Monon- 
gahelst  had  been  largely  eliminated.  There  are  probably  many  reac- 
tions and  adjustments  taking  place  of  which  we  have  no  direct  knowl- 
edge.   We  know  only  these  end  reactions  or  the  final  outcome. 

This  beginning  of  the  Ohio  River  at  Pittsburgh  is  evidently  the 
arena  in  which  the  dissimilar  waters  of  the  two  tributaries  settle 
their  differences  of  chemical  reaction  and  physical  condition  and  ac- 
quire the  final  adjustments  which  appear  in  samples  taken  at  O-ll, 
this  final  outcome  being  hastened,  or  variously  modified,  presunutbly, 
by  the  large  amount  of  industrial  wastes  and  sewage  introduced 
at  Pittsburgh. 

It  seems  highly  probable  that  the  acidity  of  the  Monongahela  mi^t 
at  times  be  a  factor  at  0-3,  for  occasional  acidity  was  noted  in  daily 
samples  at  0-11,  where  chemical  samples  were  taken.  This  prob- 
ability is  strengthened,  moreover,  by  the  fact  that  during  one  month 
of  this  period  (August)  the  discharge  of  the  Monongahela  was  2,070 
second-feet  and  that  of  the  Allegheny  was  1,660  second-feet,  a 
reversal  of  the  usual  order  of  relative  discharge  of  these  streams. 

Any  such  occasional  acidity  at  0-3  would  be  likely  to  exert  un- 
favorable influence  on  the  development  of  plankton  life,  as  is  the 
case  at  M-12,  Moreover,  the  various  changes  in  the  concentrati<A 
of  dissolved  materials  (including  acid  salts)  that  must  be  a  part  of 
the  process  of  readjustment  in  this  physiochemical  arena  would  uji- 
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doubtedly  show   a  biological   reflection  in  a   decreased    plankton 
production. 

The  plankton-poor  water  of  the  Allegheny  will  function  as  a  dilu- 
ent of  the  more  abundant  plankton  contributed  by  the  Monongahela. 
Inasmuch  as  the  usual  discharge  of  the  Allegheny  is  considerably  in 
excess  of  that  from  the  other  tributary,  it  is  no  surprise  that  the  plank- 
ton at  0-3  reflects  this  diminished  relative  value  and,  to  some  ex- 
tent, shows  something  of  the  variety  of  organisms  which  character- 
izes the  scanty  plankton  contributed  by  the  larger  stream. 

Abundance  of  oi^nic  matter  is  indicated  at  0-3  by  the  preva^ 
lence  of  the  same  rotifers,  Brachianus  and  Rotifer  vvlgarus,  which  we 
find  predominant  at  M-12.  Distinctly  poUutional  organisms,  An^ 
ihophysa  of  the  Mastigophora  and  VarticeUa  and  Epistylis  of  the 
Ciliata,  appeared  in  five  samples.  Varticella  formed  29  per  cent  of 
the  entire  catch  in  one  of  these  samples  and  from  1  to  9  per  cent  in 
three  other  samples.  Rotifer  adinurus,  a  poUutional  organism 
(Forbes  and  Richardson,  1913,  pp.  502;  513),  appeared  in  moderate 
abimdance  in  1  sample,  while  in  7  of  10  samples  the  contaminate 
Rotifer  vulgaris  was  abundant. 

Station  0-23. — At  Station  0-23, 10  weekly  samples  taken  dming  a 
period  of  relative  quiet  as  to  water  conditions  show  a  moderate  as- 
sortment of  organisms.  Rotifers  predominate  in  two  months  and 
Crustacea  in  one.  Diatoms  are  abundant  in  one  August  sample 
Green  algae,  Mastigophora,  and  ciliates  are  present  in  rather  small 
numbers.  A  noticeable  feature  of  collections  here  is  the  decline  of 
rotifers  as  the  leading  plankton  and  the  gradual  advent  of  Crustacea. 

Diatoms  (Synedra  ddieatiasima)  are  abundant  in  one  sample  only, 
that  of  August  25.  Temperature  was  24°  C.  The  sudden  appearance 
of  this  oj^anism,  which  is  usually  more  abundant  in  cool  weather  than 
in  warm,  seems  to  be  without  explanation  except  for  the  fact  that  the 
**  bear  traps''  had  been  lowered  a  few  days  before  and  the  pools  were 
dradned  of  some  of  their  surface  water.  This  disturbance  and  read- 
justment of  levels  might  be  responsible  for  the  appearance  at  this 
station  of  the  relatively  large  number  of  diatoms  whose  growth  and 
multiplication  had  probably  taken  place  in  some  sheltered  bit  of 
water  in  one  of  the  upstream  dams.  It  is  worth  noting,  also,  that  an 
unusual  number  of  Brackionus  (the  same  rotifer  that  is  so  abundant 
at  0-3  and  at  M-12)  appeared  in  this  same  August  sample  at  0-23. 
The  lowering  of  the  "  bear  traps''  was  reported  August  18,  one  week 
before  this  sample  was  taken. 

The  list  of  organisms,  together  with  relative  abundance  of  certain 
kinds,  indicates  some  improvement  in  the  water.  Two  organisms  of 
recognized  poUutional  affinities,  Euglena  viridis  and  one  of  the  VorUn 
cellidsR,  were  present  in  moderate  amoimt  in  one  sample,  and  a  very 
few  of  the  former  organism  in  a  second  sample.     However,  the  pres- 
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The  Little  Miami  River. — ^At  the  mouth  of  the  Little  Miami  the 
autumn  samples  show  a  light  plankton  and  a  marked  d^ree  of  bio- 
logical balance,  except  during  high  water.  Green  algae,  diatoms, 
rotifers,  and  ciliates  are  moderately  abundant.  Pollutional  organ- 
isms are  found  in  every  sample. 

Disturbed  hydrographic  conditions  in  December,  January,  and 
February  resulted  in  light  yield  of  native  plankton  and  several  species 
of  adventitious  diatoms.     Pollutional  organisms  were  present. 

March,  April,  and  May  record  lower  turbidity,  less  disturbance  of 
levels,  and  rising  temperatures.  Plankton  yield  increased  steadily. 
Pollutional  organisms  appeared  in  most  samples. 

The  Licking  River. — The  apparently  erratic  data  from  the  Licking 
River  constitutes  a  reflection  of  the  extreme  fluctuations  of  that 
stream,  due  largely  to  the  '^quick-spilling''  type  of  its  drainage  basin. 
The  cutting  short  of  the  time-factor  by  hydrographic  disturbances, 
with  the  consequent  interruption  of  plankton  breeding,  results  in 
small  yield  of  organisms  and  of  fewer  kinds,  even  when  food  supply 
is  sufficient.  Another  aspect  of  the  matter  lies  in  the  fact  that  r^id 
run-off  and  disturbances  of  level  are  direct  causes  of  high  turbidity 
which  shuts  out  sunlight  and  prevents  the  development  of  those  or- 
ganisms which  require  light. 

Station  475. — A  very  few  diatoms  were  present.  Algae  were  slightly 
more  abundant.  The  heavier  organisms,  Diffiugia  and  Tintinnus, 
were  moderately  abundant,  a  condition  to  be  expected  when  turbid- 
ity is  high.  Nematode  worms  were  abundant  in  one  sample  follow- 
ing excessive  turbidity.  Pollutional  organisms  were  Anthophysa  in 
three  samples,  and  small  numbers  of  the  rhizopod  Actinophryg  and 
the  flagellate  Euglena  in  one  sample  each. 

The  year's  regimen  of  the  Ohio  at  station  475  as  based  on  the 
weekly  plankton  samples  shows  stability  and  low  turbidity  in  the 
autumn  and  again  in  the  spring.  Fluctuating  levels  and  high  tur- 
bidity characterized  the  other  seasons.  A  well-defined  seasonal  in- 
crease of  plankton  is  found  in  the  spring  and  another  in  the  fall,  the 
latter  consisting  chiefly  of  diatoms.  Predominance  of  plantlike  or- 
ganisms during  periods  of  hydrographic  stability,  and  of  diatoms 
during  the  disturbed  hydrographic  conditions  of  winter  months,  and 
an  abundance  of  animals,  especially  the  bottom  forms,  during  times 
of  high  water  and  of  marked  turbidity,  are  also  noted. 

Pollutional  organisms  were  present  in  a  large  majority  (82  per  cent) 
of  all  of  the  samples,  most  of  these  containing  two  or  more  forms  of 
recognized  pollutional  animals  or  plants. 

The  results  at  station  492  are  characterized  chiefly  by  the  marked 
increase  in  plankton  yield  during  the  fall  over  the  yield  at  station  475. 
Few  pollutional  organisms  are  present  during  this  period  of  quiet 
levels.     Biological  balance  is  in  evidence.    The  very  heavy  plankton 
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RESULTS  OF  BIOLOGICAL  INVESTIGATIONS. 

Ill  presenting  the  result  of  the  biological  studies  of  certain  portions 
>f  the  Ohio  and  its  tributaries  it  is  deemed  advisable  to  set  down  in 
>he  same  place  a  summary  of  those  physical,  chemical,  and  biologi- 
cal characteristics  of  the  stream  that  may  be  supposed  to  determine 
>r  be  influenced  by  the  presence  of  the  microscopic  plant  and  ani- 
Tial  life  under  investigation. 

These  various  characteristics  have  been  studied  in  detail  and  are 
iescribed  more  fully  in  the  separate  report  upon  hydrometric,  chem- 
ical, and  bacteriological  studies  of  the  river.  An  effort  to  summarize 
the  essential  factors,  giving  to  each  its  due  weight,  and  thus  to  arrive 
at  some  reasonable  conclusions  as  to  the  general  biological  situation 
at  any  given  station,  is  a  task  attended  by  perplexing  problems  and 
real  difficulties.  Aquatic  life  responds  to  changes  in  its  environment. 
If  this  environment  be  made  up  of  many  and  diverse  factors,  the 
resulting  biological  situation  is  correspondingly  complex.  As  stated 
by  Kofoid  (1904,  p.  41),  the  organisms  in  a  stream  constitute  *'the 
biological  expression  of  the  state  of  tension  among  these  various  fac- 
tors which  for  the  moment  exists, "  the  factors  referred  to  being  a 
most  complex  series  '^  whose  number  and  relative  potency  are  subject 
to  constant  change  and  readjustment  in  the  unstable  environment  of 
the  stream." 

It  will  not  be  attempted,  therefore,  to  analyze  the  environmental 
conditions  in  terms  of  biological  activity,  but  rather  to  set  down  side 
by  side  a  summary  of  the  river  characteristics  and  of  the  biological 
findings  at  each  station  in  order  that  the  way  may  be  partially  pre- 
pared for  a  study  of  whatever  correlations  may  exist  between  the 
two.  That  such  correlations  do  exist  may  be  anticipated  from  gen- 
eral biological  principles;  and  certain  marked  tendencies  are  plainly 
apparent  in  the  data  that  will  be  presented  in  the  following  pages. 
It  is  only  by  the  painstaking  collecting,  recording,  and  analyzing  of 
a  large  amount  of  observational  data  of  this  sort  that  it  will  be  pos- 
sible to  arrive  at  a  state  of  knowledge  of  the  ecology  of  microscopic 
life  comparable  with  the  similar  knowledge  which  now  exists  in  the 
case  of  tfie  better-known  higher  plants  and  animals. 

THE  OHIO  RIVER. 

The  Ohio  River,  formed  in  southwestern  Pennsylvania  by  the  con- 
fluenoe  of  the  Allegheny  and  Monongahela  Rivers,  flows  in  a  general 
douthwesterly  direction  and  empties  into  the  Mississippi  near  the 
present  city  of  Cairo.  Its  total  length  of  967  miles  forms  the  divid- 
ing Une  between  the  States  of  Ohio,  Indiana,  and  Illinois  on  the 
north  and  Kentucky  and  West  Virginia  on  the  south.  The  chief 
tributaries  from  the  north  are  the  Beaver,  Muskingum,  Scioto,  Miami, 
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Tn  discussing  ''  Food  consumers ''  Marsson  speaks  of  the  con- 
sumption of  bacteria  by  larger  organisms,  chiefly  ciliates,  and  says: 

These  relatively  large  unicellular  organisms  thus  dominate  over  the  other  Ih-ing 
organisms  in  their  vicinity,  according  to  their  size,  like  a  cannibal  among  fish. 
Many  of  the  metazoa,  including  the  Rotatoria,  are  likewise  bacterJA  eaten  and 
obtain  their  food  in  the  same  manner  as  the  ciliates.  Besides  bact-eria,  this  lood 
material  embraces  other  bacteria  eaters,  diatoms,  small  algse,  etc.  If  nuuiy  bacteiia 
eaters  are  found  in  a  water,  it  can  safely  be  inferred  that  many  bacteria  are  present, 
hence^lso  a  quantity  of  putrefying -substances.    *    *    * 

Referring  to  the  effect  on  plankton  of  organic  matter  such  as 
sewage,  he  says: 

It  may  also  be  said  that  the  greater  the  quantity  of  impurities  reaching  a  stream, 
the  stronger  will  be  the  development  of  the  plankton  and  the  greater  the  amotmt 
of  work  it  will  have  to  perform  by  means  of  its  nutrition  and  growth. 

Eyferth  (1900)  describes  many  hundreds  of  aquatic  organisms, 
both  plants  and  animals,  and  ranging  from  bacteria  to  rotifers.  He 
gives  particular  attention  to  the  conditions  of  environment  as  shown 
by  the  preferred  habitat  of  the  various  organisms,  and,  as  far  as 
knoA^Ti  facts  permit,  states  the  attitude  of  each  organism  toward 
pollution,  using  the  terms  polysaprobic,  mesosaprobic,  and  oligo- 
saprobic,  as  suggested  by  Kolkwitz.  Senft  (1905)  similarly  regards 
many  of  the  aquatic  organisms  as  ''Uving  reagents"  on  account  of 
their  observed  behavior  toward  pollution,  and  classifies  them  accord- 
ingly, using  the  terms  of  Kolkwitz. 

Various  other  workers,  both  American  and  European,  have  com- 
mented on  the  observed  behavior  of  aquatic  organisms  toward  organic 
matter,  and  have  regarded  this  microscopic  life  as  a  factor  in  the 
self-purification  of  surface  waters.  It  seems  probable  that  in  the 
study  of  aquatic  organisms  we  have  a  source  of  evidence  relative  to 
the  true  mechanism  of  self-purification  of  streams  which  is  suffi- 
ciently important  to  command  a  respectful  hearing  along  with  the 
better-known  evidence  obtained  meantime  from  bacteriological  study 
and  chemical  examination.  Referring  to  the  advantage  of  main- 
taining a  normal  distribution  of  plant  and  animal  life  in  a  polluted 
stream  to  the  end  that  organic  matter  in  water  may  be  most  effec- 
tively disposed  of,  Whipple  (1914,  p.  82)  says: 

The  author  believes  that  ultimately  the  great  question  of  the  permissible  limit  of 
stream  pollution  will  be  solved  on  this  basis. 

In  view  of  all  these  facts  it  seemed  highly  desirable  that  the 
investigations  of  the  pollution  and  self -purification  of  the  Ohio  River 
should  include  certain  biological  studies.  The  purpose  of  these 
studies  may  be  said  to  have  been  twofold.  There  was  first  the 
general  purpose  of  recording  and  classifying  the  available  data  as  a 
contribution  to  the  biology  of  streams  in  general.  It  was  hoped 
that  in  addition  an  intensive  study  of  the  biology  of  the  Ohio  might 
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furnish  some  information  of  immediate  importance  in  the  mterpre- 
tation  of  the  physical,  chemical,  and  bacteriological  data  that  it  was 
proposed  to  assemble.  This  branch  of  the  investigation  was  there- 
fore organized  with  these  two  purposes  in  view. 

METHODS  EMPLOYED. 

PLANKTON. 

Purpose,  ficopCj  and  plan  of  the  biological  work, — Recognition  of  the 
fact,  often  noted,  that  a  sewage-polluted  stream  gradually  becomes 
purified  by  natural  means  logically  implies  that  the  proper  study  of 
such  a  stream  must  include  a  careful  survey  of  all  known  agents  of 
nature  which  may  be  concerned  in  the  purification  process.  With 
this  end  in  view  it  was  arranged  to  study  the  microscopic  plants  and 
animals  and  the  related  organisms  predominating  in  the  various  por- 
tions of  the  river  in  order  that  additional  data  might  be  secured  to 
consider  in  connection  with  the  chemical  and  bacteriological  data  that 
were  being  secured  meantime  by  a  study  of  the  same  portions  of  the 
river. 

Laboratories  were'  established  at  six  selected  points  along  the  river, 
as  follows:  (1)  At  Pittsburgh,  where  the  Ohio  River  is  formed  by  the 
confluence  of  the  Allegheny  and  the  Monongahela  Rivers;  (2)  at 
Wheeling,  97  miles  below  Pittsburgh;  (3)  at  Portsmouth,  355  miles 
below;  (4)  at  Cincinnati,  480  miles;  (5)  at  I»uisville,  620  miles;  and 
(6)  at  Paducah,  920  miles,  respectively,  down  stream  from  Pitts- 
burgh. The  Paducah  laboratory  was  within  47  milos  of  the  Missis- 
sippi River,  into  which  the  Ohio  River  flows. 

At  each  of  these  six  cities  several  sampling  stations  were  established 
in  order  to  obtain  representative  samples  of  the  water:  (1)  Above  the 
city  and  untouched  by  local  pollution;  (2)  below  the  city,  and  presum- 
ably showing  the  effects  of  any  sewage,  industrial  waste,  etc.,  intro- 
duced locally.  Thus,  at  Pittsburgh,  the  several  biological  sampling 
points  were  located:  (1)  12  miles  up  the  Monongahela  from  the  con- 
fluence at  Pittsburgh,  (2)  7  miles  up  the  Allegheny,  (3)  3  miles  below 
the  confluence  at  Pittsburgh,  (4)  23  miles  below  the  confluence.  This 
last  point  also  had  reference  to  the  condition  of  the  Ohio  water  before 
the  advent  of  the  Beaver  River,  which  entered  at  about  25  miles  below 
Pittsburgh.  Samples  of  this  tributary  were  taken  well  up  above  the 
mouth  to  determine  the  biological  status  of  this  stream.  Various 
other  Ohio  tributaries,  regarded  as  important  on  account  of  their 
probable  sanitary  status  or  their  effect  as  a  dilution  factor,  were  sam- 
pled in  like  manner. 

Plankton  samples  were  taken  weekly  as  a  rule.  Bottom  sediments 
were  sampled  less  often — twice  a  month,  or  in  some  cases  once  a  month. 
The  time   period   covered   was  August  1   to  October   15,   1914,   in 
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all  stations  except  those!  near  Cincinnati^  where  some  intensive  work 
was  continued  until  August,  1915. 

Table  No.  1,  given  herewith,  lists  the  6  successive  laboratories,  26 
collecting  stations,  time  periods  covered,  frequency  of  collection,  and 
kinds  of  samples  secured  in  the  effort  to  secure  an  adequate  and 
impartial  biological  picture  of  the  Ohio  Rivor.  These  sampling  points 
are  designated  on  the  map  of  the  Ohio  River  District  also. 

Table  No.  1 — Record  of  biological  samples. 


Sampling!  point   (miles 
from  Pittsburgh). 

Time  included  bv 
samples  coUectea . 

Number  of  samples 
ofcoDectI 

and  IrequeDcy 

Ion. 

station. 

Plankton 
(weekly)^ 

Mud 

(semi- 

moatidy). 

Mtooci- 

hiniwrpff 

(occa- 

9laMl>. 

Totol. 

> 

Pittsburgh 

M-12 

Aug.  ]2toOot.  1^1914. 
do 

10 
10 
10 
10 
10 

5 

7 
7 

1 

1 
1 

li 

A-7 

n 

0-3 

do 

u 

0-23 

do 

Id 

Beaver  River 

do 

5 

I 

16 

Total 

50 

24 

4 

n 

65 

Aug.  U  to  Oct.  1^1914. 
do 

Wheeling 

•  9 

8 
»4 
10 

9 

77 

R 

88 

do 

4 

97  or  dam  No.  13 

do 

........ 

M 

Total 

31 

31 

349 

Aug.  18  to  Oct.  15^1914. 
do 

Portsmouth 

7 
7 

7 

4 
3 
4 

1 

IS 

^oto  River 

10 

358 

do 

11 

Total 

21 

11 

1 

31 

461 

July  22,  1911,  to  Aug. 
1, 1915. 
do 

Cincinnati 

46 

SO 
49 

33 

36 

39 

10 

■84 
«49 

1 

0 

2 



56 

< 

475 

134 

492 

Sept.  10. 1914,  to  Aug. 

Sept.  10,1914,  to  May 

20, 1915. 
July  22,  1914,  to  June 

1, 1915. 
Sept.  10, 1914,  to  Aug. 

1, 1915. 

» 

Little  Miami  River.... 
Licking  River 

34 

1 

1 

41 

Great  Miami  River.... 

43 

Total 

253 

155 

2: 

4!0 

.'■i9S 

Aug.  31,  1914,  to  Aug. 

1, 1915. 
Aug.  31,  1914,  to  May 

1,  1915. 

..do 

Louisville 

49 
35 
36 

«87            10 

1 
34    

1« 

GI9,  NaiidC 

61 

619-S 

1 

j 

37 

Total 

120 

122 

10 

SS 

9W 



Sept.  2  to  Oct.  12, 1914. 
do 

Paducah 

5 

4 
5 
4 
6 
4 
5 
3 

3 
4 

3 

S 

Curaberlaud  River 

920.  N  and  C 

9 

....do 

$ 

92CK-S 

do 

-  -   ■ 

4 

Tennessee  River 

do 

5' 
6 

1 

1 

1! 

926-S 

do 

W 

933,  N  and  C 

do 

5 

033.8 

do 

" 

5 

Total 

38 

21 

» 

Qrand  total. 

513 

333 

"i 

m 

>  Biweekly. 


s  To  November,  1915. 


•  To  December,  1915. 
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ence  of  Brachionus  in  5  of  the  10  samples  would  indicate  sufficient 
organic  matter  to  furnish  food  to  this  rotifer,  which  is  classed  by 
some  writers  as  a  contaminate  organism.  (Eyferth,  1909,  p.  534.) 
On  the  other  hand,  the  better  condition  of  the  water  is  attested  by 
the  fact  that  the  poUutional  rotifers  R.  nctinurus  and  iZ.  vulgaris, 
which  were  fairly  abundant  at  0-3,  are  entirely  absent  here;  the 
pollutional  protozoa  Anthophysa  and  Epistylia  are  likewise  absent. 
Moreover,  a  rotifer  of  recognized  cleaner  water  environment,  Anurma 
(Kofoid,  1904,  p.  151),  is  here  found  in  four  samples,  while  it  was 
entirely  absent  at  0-3.  The  xninute  alg»  which  constitute  much  of 
the  food  of  this  rotifer  is  present  at  both  0-3  and  0-23. 

Perhaps  the  most  notable  feature  of  plankton  at  this  station  lies 
in  the  fact  that,  while  rotifers  hold  first  place  quantitatively  in  August 
and  September,  the  Crustacea  (Cyclops)  assume  this  rdle  in  October 
and  maintain  it,  as  far  as  rotifers  are  concerned,  in  plankton  coUec 
tions  farther  down  the  river  at  Wheeling.  In  food  habits  Oyclaps  is 
a  scavenger  (Herrick,  1884),  and  its  presence  means  the  destruction 
of  much  of  the  organic  matter  that  has  thus  far  escaped  or  survived 
the  attacks  of  bacteria,  ciliates,  and  certain  rotifers. 

This  station  is  in  the  lower  part  of  pool  formed  by  Dam  No.  5, 
hence,  between  the  last  station  considered,  0-3,  and  this  point  inter- 
venes a  stretch  of  20  miles  of  water,  all  of  which  is  impounded  by  Dams 
Nos.  1  to  5,  inclusive.  According  to  data  given  in  the  hydrometric  sec- 
tion of  the  full  report,  ^  the  time  of  flow  between  these  two  stations 
was  5.59  days  in  August,  6.20  in  September,  and  12.49  days  in 
October  1-15.  It  will  thus  be  seen  that  the  time  interval  concerned 
is  out  of  all  proportion  to  the  distance  traversed.  That  this  very 
slow  movement  of  water  provides  sufficient  time  interval  for  con- 
siderable biological  activity  would  seem  to  be  demonstrated  by  the  fact 
that  the  plankton  at  0-23  is  reduced  in  net  amount  and  changed  in 
regard  to  the  predominating  organisjns. 

Beaver  River. — Samples  from  the  Beaver  Biver  show  a  varying  and 
rather  abundant  plankton  made  up  of  a  well-balanced  variety  of 
forms  and  contributing  from  4  to  13  per  cent  of  the  total  catch. 

Diatoms  appear  in  every  catch  and  are  relatively  abundant  in 
eight  catches,  forming  from  17  to  86  per  cent  of  all  organisms  in  the  re- 
spective catches,  the  larger  values  being  confined,  with  one  excepticmy 
to  the  cooler  temperatures  of  the  last  four  weeks,  September  15  to 
October  15.  Synedra  delicatiasima  was  most  abundant,  appearing  in 
every  sample  but  one  and  forming  the  bulk  of  the  entire  catch  in  the 
last  four  samples,  seemingly  favored  by  the  cooler  weather.  S.  iieepi 
and  S.  vlnaf  the  latter  classed  by  Senf  t  (1905)  as  a  pollutional  organ- 
ism, were  present  in  moderate  numbers  in  nearly  all  samples. 

I  Not  yet  poblJaiied. 
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Minute  green  algae,  consisting  of  fragments  of  very  small  filamen- 
tous forms  together  with  the  imicellular  Pedi'dstrum  and  ScenedesmuSf 
formed  from  2  to  27  per  cent  of  organisms  in  nearly  all  the  catches. 
Small  amounts  of  blue-greens  were  found  in  four  samples.  Chloro- 
phyll-bearing flagellates  of  the  Mastigophora,  chiefly  Euglena  viridis, 
Dinobryon,  and  PJuums,  were  present  in  similar  amounts.  The  dia- 
toms, algsB,  and  green  flagellates  thus  aggregate  a  volume  of  synthetic 
or  plantlike  organisms  which  is  somewhat  greater  than  the  volume 
of  plankton  animals,  as  will  be  seen. 

Of  the  plankton  animals,  Difflugiaf  a  bottom  rhizopod,  was  present 
in  two  samples,  one  of  which  was  taken  during  rising  levels  and  the 
other  following  the  crest  of  a  rise.  Cilia tes  were  represented  by 
CodoneUa  and  TiniinnuSi  sparingly  found  in  two  samples.  This 
scarcity  of  ciliates,  which  are  usually  abundant  in  contaminated 
water,  is  surprising,  in  consideration  of  the  fact  that  the  presence  of 
pollution  is  indicated  by  Euglena  viridis  in  a  majority  of  the  samples, 
and  a  similar  organism,  PTutcus,  is  found  in  four  samples. 

Three  samples  contain  the  rotifer  Brachionus  in  small  to  moderate 
numbers,  and  the  contaminate  rotifer  B.  vuLgaria  was  found  in  two 
samples,  but  in  small  numbers.  The  rotifer  Anurxa  coMearis,  which 
is  not  characteristic  of  great  pollution  but  abounds  in  water  contain- 
ing only  moderate  amounts  of  organic  matter,  was  moderately  abun- 
dant in  8  of  the  10  samples.  It  is  noticeable  also  that  the  minute 
chlorophyll-bearing  organisms  that  form  the  greatest  part  of  the  food 
of  this  rotifer  (Kofoid,  1904,  p.  151)  were  found  in  all  samples  but 
one. 

Crustacea  appeared  sparingly  in  two  samples  only.  Cyclops,  the 
leading  form,  thrives  best  in  a  stable  environment  as  to  water  move- 
ment. (Kofoid,  1904,  pp.  260,  267.)  The  mild  but  frequent  fluc- 
tuations of  the  Beaver  River  during  this  period  may  explain,  in  part 
at  least,  the  scarcity  of  Crustacea.  These  disturbances  of  water  levels 
will  also  explain  the  presence  in  four  samples  of  a  few  nematode 
worms  which  normally  live  in  bottom  ooze  or  in  decaying  matter 
which  would  be  disturbed  by  fluctuating  movements  of  water. 

The  relatively  heavy  plankton  of  the  Beaver  River,  averaging  4  to 
13  per  cent  of  the  average  total  catch,  indicates  that  conditions  are, 
on  the  whole,  favorable  for  plankton  production.  The  one  unfavor- 
able condition  thus  far  observed  is  found  in  the  somewhat  imstable 
hydrographic  conditions.  The  fact  that  this  does  not  seem  to  inter- 
fere with  the  presence  of  relatively  abundant  plankton  would  seem 
to  indicate  that  other  vital  factors  of  plankton  production  are  at 
their  best,  thus  compensating  in  some  degree  for  the  unfavorable 
condition  mentioned.  It  is  therefore  evident  that  food,  in  all  proba- 
bility sewage,  is  present  in  considerable  amount,  and  in  such  stages 
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of  decomposition  as  will  best  suit  the  requirements  of  such  oi^anisms 
as  constitute  the  plankton.  Toxic  conditions,  such  as  the  acidity  of 
water,  which  apparently  limits  to  a  few  resistant  organisms  the  plank- 
ton of  the  Monogahela  River,  are  evidently  absent  from  the  Beaver 
River,  for  a  large  variety  of  organisms  is  included  in  the  list  of 
plankton. 

BoUfytn  deposits, — In  addition  to  the  samples  of  water  taken  for 
examination,  a  series  of  20  samples  of  bottom  mud  was  collected 
for  the  study  of  the  life  upon  the  bottom  of  the  stream.  The  samples 
represented  four  of  the  five  stations  of  this  district,  it  having  been 
impossible  to  obtain  any  mud  at  the  bottom  at  Station  0-23. 

The  tubificid  worm,  Limnodnlus,  characteristic  of  sewage  pollution, 
was  found  at  each  of  the  stations,  but  in  increasing  numbers  with 
increasing  pollution.  It  was  comparatively  rare  in  the  Monongahela, 
and  present  in  great  abundance  at  Station  0-3. 

Some  Chironomus  larvee  and  the  associated  form  Tanypus  were 
found  occasionally. 

In  general,  results  are  what  might  be  expected  from  the  known 
facts  concerning  the  condition  of  pollution  of  the  waters.  The  un- 
favorable effect  of  acidity  is  also  observed,  although  here  again  it  can 
not  be  stated  whether  this  effect  is  primary  or  secondary. 

SUMMARY   OF   BIOLOGICAL  CONDITIONS   IN   THE   PITTSBURGH  DISTRICT. 

The  nearly  equal  urban  and  sewered  populations  of  the  two  con- 
tributing watersheds  tend  to  produce  waters  that,  without  consider- 
ation of  other  factors,  upon  their  arrival  at  Pittsburgh  are  similarly 
contaminated.  But  the  great  variation  of  climatic,  physical,  and 
other  factors  make  of  the  two  streams  distinctly  different  biological 
habitats.  Prominent  among  these  differences  are  geographical  posi- 
tion, size  of  catchment  area,  slope  of  valley,  detention  of  water  by 
pools  and  dams,  amount  and  kind  of  industrial  wastes  and  mine 
drainage,  and,  finally,  the  distribution  of  population  with  rrference 
to  the  time  of  flow  from  the  points  of  pollution  to  the  confluence  at 
Pittsburgh. 

The  average  yield  of  plankton  in  the  lower  Monongahela  is  consid- 
erably greater  than  that  of  the  lower  Allegheny.  This  condition  is 
ascribed  to  the  long  storage  period  to  which  the  Monongahela  water 
is  subjected,  and  the  resulting  age  of  the  water,  permitting  extensive 
development  of  plankton  life  in  the  nearly  motionless  waters  rich  in 
the  accumulated  products  of  decay  of  organic  matter. 

But  this  heavy  plankton  is  limited  to  a  small  assortment  of  organ- 
isms, presumably  because  the  acid  condition  of  the  water  kills  off 
the  smaller  ones  and  the  less  resistant  of  the  larger  forms,  both 
plant  and  animal,  leaving  to  few  surviving  varieties  the  very  large 


33 

supply  of  rich  food  that  must  be  present  in  this  old  and  heavily  pol- 
luted water.  The  possibility  of  an  acquired  immunity  having  resulted 
from  continuous  exposure  of  successive  generations  to  the  acidity  of 
the  water  is  an  interesting  biological  contingency. 

The  smaller  plankton  yield  of  the  Allegheny  seems  to  be  due  chiefly 
to  water  movement  and  consequent  frequent  replacement  of  water 
by  that  of  more  recent  origin,  thus  cutting  short  the  time  period  re- 
quired for  plankton  production  and  for  the  requisite  degree  of  de- 
composition of  organic  matter  which  results  in  suitable  food  for  plank- 
ton organisms. 

The  waters,  on  combining,  are  subjected  to  a  further  time  period 
of  two  to  four  days  in  reaching  Station  0-3,  receiving  in  the  mean- 
time a  large  amount  of  sewage  and  of  various  industrial  wastes  along 
the  Pittsburgh  water  front.  The  plankton  at  this  station  is  not  as 
lai^e  as  conditions  of  food  supply  and  time-factor  seem  to  warrant, 
the  discrepancy  being  due,  in  all  probabiUty,  to  the  presence  of  harm- 
ftd  substances  among  the  numerous  industrial  wastes  discharged  into 
the  river.  Before  0-23  is  reached  Dams  Nos.  1  to  5  have  impounded 
the  water  for  an  additional  period  of  5^  to  12  days.  The  resulting 
plankton  at  0-23  is  reduced  in  net  amoimt  and  changed  in  character. 

Organisms  at  M-12  can  hardly  be  regarded  as  characteristic  of 
pollution,  except  one  rotifer  (R.  vulgaris),  which  is  so  classed  by 
Eyferth  (1909)  and  was  foimd  in  7  of  the  10  samples. 

The  small  amount  of  plankton  at  A-7  exhibits  a  varied  assortment 
of  organisms  which  do  not,  as  a  whole,  indicate  pollution.  One  dis- 
tinctly poUutional  organism  is  relatively  abimdant  in  one  sample  and 
is  present  in  a  second. 

In  plankton  from  0-3  distinctly  pollutional  and  contaminate  or- 
ganisms are  present  in  every  sample  but  one. 

Plankton  from  0-23  shows  known  pollutional  organisms  in  two 
samples.  The  presence  of  the  cleaner  water  rotifer  Anursea  in  four 
samples,  together  with  the  decline  of  rotifers  as  a  class  and  the  cor- 
responding increase  of  Crustacea,  are  significant  of  some  improvement 
in  the  water  since  leaving  Station  0-3. 

The  Beaver  River  yields  an  abimdant  and  well-assorted  plankton, 
in  which  diatoms  predominate.  The  rotifer  Anurssa  is  found  in  most 
samples.  Pollutional  organisms  are  present  in  moderate  and  small 
numbers  in  8  of  the  10  samples. 

Mud  samples  give  throughout  evidence  of  pollution. 
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It  seems  probable  that  these  rotifers  would  find  their  chief  food 
supply  in  the  abundant  organic  matter  in  suspension  in  the  water 
incident  to  heavy  sewage  pollution  and  incident,  further,  to  the  absence 
of  sufficient  bacterial  life  to  dispose  of  this  material. 

We  thus  see  at  M~12  the  unusual  spectacle  of  a  plankton  which 
has  responded  to  the  very  favorable  conditions  of  environment, 
abundant  food,  and  very  long  time-factor,  but  which  has  meantime 
been  subject  to  some  biological  catastrophe  which  has  nearly  or  qiiute 
eliminated  the  first  few  links  in  the  chain  of  organisms  whose  inter- 
dependence arises  from  their  food  relations.  The  resulting  plankton 
is  large,  but  consists  of  a  very  small  variety  of  the  larger  oi^anisms — 
the  biological  end-product  of  the  compUcated  reactions  due  to  the 
dominant  factors  of  abundant  food,  long  storage,  and,  probably, 
acidity  of  water  at  this  station. 

Station  A-?. — In  the  Alleghenj'^  at  Station  A-7  during  the  same 
period  the  temperature  ranged  from  24°  C.  to  16°  C,  turbidity 
from  practically  zero  to  60,  and  river  levels  recorded  by  the  gauge 
«t  Freeport,  Pa.,  fluctuated  from  0.7  to  2.2.  The  monthly  average 
plankton  content  varied  from  0.2  to  I  per  cent  of  total  catch. 

Rhizopods  held  leading  place  in  September  and  diatoms  in  October 
Noticeable  features  of  plankton  were  variety  of  organisms  present, 
unusual  scarcity  of  organisms  in  August  samples,  and  relatively 
small  plankton  yield  at  all  times. 

The  water  is  of  comparatively  recent  origin  owing  to  the  gradual 
and  considerable  slope  of  2  feet  per  mile  in  the  lower  85  miles  of  this 
river  and  owing,  further,  to  the  absence  of  any  slack-water  basin 
that  is  sufficient  in  size  to  impound  the  large  discharge  of  this  stream 
for  more  than  a  short  period.  The  river  is  thus  very  sensitive  to 
flood  conditions,  and  consequently  the  short  slack-water  stretch  just 
above  Pittsburgh  is  subject  to  quite  frequent  renewals  of  the  water. 
This  condition  is  disastrous  to  plankton  life  generally  (Kofoid^  1903, 
p.  458)  by  preventing  that  adequate  decay  of  sewage  which  would 
furnish  plankton  life  with  abundant  food  and,  further,  by  providing 
a  time-factor  which  is  far  too  short  for  the  breeding  of  plankton  in 
quantity.  The  partially  decayed  organic  material,  together  with 
such  plankton  as  may  be  present,  are  swept  on  into  the  Ohio  by  the 
frequent  floods. 

Conditions  similar  to  the  foregoing  were  found  in  the  study  of  the 
Illinois  River  by  Kofoid  (1903,  pp.  349,  458).  The  plankton  pro- 
duction of  a  certain  tributary  (Spoon  River)  averaged  only  one- 
fiftieth  that  of  the  main  stream,  and  the  only  available  explanation 
was  found  in  the  fact  that  the  water  of  the  tributary  was  of  recent 
origin  and  the  relatively  rapid  current  caused  such  frequent  renewal 
of  the  water  that  there  was  insufficient  time  for  the  breeding  of 
plankton  in  this  tributary  stream.     Kofoid  concluded:  "  The  age  of 
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the  water  is,  other  things  being  equal,  one  of  the  most  vital  of  all  the 
hydrographic  factors  environing  the  plankton." 

The  organisms  found  in  samples  at  Station  A-7  apparently  reflect 
the  varied  and  somewhat  unstable  conditions  of  environment. 

For  some  reason  not  apparent,  August  samples  yielded  very  few 
oi^anisms.  Turbidity  had  reached  a  maximum  of  90  the  day  pre- 
ceding our  first  collection,  although  the  gauge  at  Freeport  showed  a 
rise  in  levels  of  only  2  feet.  It  is  possible  that  this  influx  of  turbid 
water,  probably  from  some  tributary,  reacted  unfavorably  on  Au- 
gust plankton. 

September  samples  reflected  the  moderate  disturbance  of  river 
levels  by  showing  predominance  of  the  rhizopods  Difflugia  and 
ArceUa,  both  of  these  organisms  belonging  normally  to  bottom  sedi- 
ments or  to  the  surface  of  decaying  plants  or  other  organic  matter. 
Their  prominence  in  plankton  samples  is  usually  a  fimction  of  dis- 
turbed conditions  of  stream  flow.  Holophytic  (plantlike)  organisms 
are  moderately  abundant  as  a  result  of  comparatively  low  turbidity, 
premitting  access  of  sunlight.  In  turn,  the  rotifer  AnursML^  which 
feeds  principally  on  minute  plant  life,  is  present  in  small  numbers. 
Anihophysaf  a  colorless  flagellate,  usually  abundant  in  contami- 
nated water,  is  present  also. 

Cooler  temperatiu'es  in  October  favor  the  growth  of  diatoms, 
which  are  found  moderately  abundant.  A  rise  in  water  levels  brought 
the  bottom-loving  organisms  Diffiugia  and  ArceUa  again  into  the 
plankton  in  the  last  sample,  together  with  a  large  amount  of  sus- 
pended matter. 

Station  OS. — Ten  weekly  samples  taken  at  0-3  during  this  period 
of  very  moderate  fluctuation  as  to  temperature  and  tiu'bidity  show 
a  monthly  average  plankton  content  of  7.6  to  8  per  cent  of  the  total 
catch. 

Organisms  present  show  moderate  variety,  rotifers  predominating, 
comprising  91,  66,  and  61  per  cent  of  all  the  plankton  forms  in  the 
three  months,  taken  in  order.  Ciliates  appear  in  moderate  numbers. 
Crustacea  and  diatoms  are  present  in  small  numbers.  Neither  dia- 
toms nor  algsB  appear  in  August,  both  are  found  in  September,  and 
algSB  again  in  October. 

Hydrographic  conditions  were  so  nearly  uniform  and  stable  that 
the  plankton  catches  may  be  regarded  as  truly  representative  of 
prevailing  low-water  conditions  at  this  station — the  first  in  the  Ohio 
River  proper. 

Abundance  of  plankton  in  all  catches  means  that  suitable  food  for 
these  organisms  is  plentiful.  This  necessity  is  evidently  supplied 
partly  from  the  two  tributary  streams  that  unite  to  form  the  Ohio 
River  and  partly  from  the  great  voliune  of  sewage  and  industrial 
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waste  contributed  along  the  Pittsburgh  water  front.  It  is  evident 
that  this  organic  matter  thus  supplied  from  these  sources  will  vary 
greatly  in  age  and  in  stage  of  decomposition ;  that  from  the  Monon- 
gahela  having  been  subject  to  a  very  long  time  period,  but  in  water 
of  acid  reaction;  that  from  the  Allegheny  River  representing  a  vari- 
ety of  ages  on  account  of  the  widely  scattered  locations  of  the  towns 
on  its  watershed ;  and,  finally,  the  sewage  and  waste  from  Pittsbui]g^ 
representing  a  comparatively  fresh  condition. 

It  would  seem  that  this  organic  material  of  different  kinds,  of  dif- 
ferent ages,  and  hence  in  various  degrees  of  decomposition,  would 
supply  all  necessary  food  requirements  for  a  large  and  varied  assort- 
ment of  plankton  organisms. 

The  slack-water  basin  formed  by  the  dam  a  short  distance  b^w 
this  sampUng  point  provides  comparatively  still  .water  along  the  en- 
tire Pittsburgh  water  front,  thus  imposing  on  the  mingled  waters 
forraing  the  Ohio  River  a  moderately  long  time-factor  which  would 
tend  to  encourage  biological  activity.  This,  with  the  presence  of 
abundant  food,  should  produce  a  heavier  growth  of  plankton  than 
we  find  at  0-3. 

Reference  to  the  chemical  data  reported  in  another  section  will 
show  that  during  August,  September,  and  October,  when  our  samples 
were  taken,  the  acidity  of  the  Monongahela  had  been  neutralized  by 
the  alkaliue  water  of  the  Allegheny  and  the  acid  salts  of  the  Monon- 
gaheU  had  been  largely  eliminated.  There  are  probably  many  reac- 
tions and  adjustments  taking  place  of  which  we  have  no  direct  knowl- 
edge.    We  know  only  these  end  reactions  or  the  final  outcome. 

This  beginning  of  the  Ohio  River  at  Pittsburgh  is  evidently  the 
arena  in  which  the  dissimilar  waters  of  the  two  tributaries  settle 
their  differences  of  chemical  reaction  and  physical  condition  and  ac- 
quire the  final  adjustments  which  appear  in  samples  taken  at  0-ll| 
this  final  outcome  being  hast^ned^  or  variously  modified,  presumably, 
by  the  large  amount  of  industrial  wastes  and  sewage  introduced 
at  Pittsburgh. 

It  seems  highly  probable  that  the  acidity  of  the  Monongahela  might 
at  times  be  a  factor  at  0-3,  for  occasional  acidity  was  noted  in  daily 
samples  at  0-11,  where  chemical  samples  were  taken.  This  prob- 
ability is  strengthened,  moreover,  by  the  fact  that  during  one  month 
of  this  period  ( August )  the  discharge  of  the  Monongahela  was  2,070 
second-feet  and  that  of  the  Allegheny  was  1,660  second-feet,  a 
reversal  of  the  usual  order  of  relative  discharge  of  these  streams. 

Any  such  occasional  acidity  at  0-3  would  be  Ukely  to  exert  un- 
favorable influence  on  the  development  of  plankton  life,  as  is  the 
case  at  M-12.  Moreover,  the  various  changes  in  the  concentration 
of  dissolved  materials  (including  acid  salts)  that  must  be  a  part  of 
the  process  of  readjustment  in  this  physiochemical  arena  would  un- 
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doiibtedly  show   a  biological  reflection   in   a   decreased    plankton 
production. 

The  plankton-poor  water  of  the  Allegheny  will  function  as  a  dilu- 
ent of  the  more  abundant  plankton  contributed  by  the  Monongahela. 
Inasmuch  as  the  usual  discharge  of  the  Allegheny  is  considerably  in 
excess  of  that  from  the  other  tributary,  it  is  no  surprise  that  the  plank- 
ton at  0-3  reflects  this  diminished  relative  value  and,  to  some  ex- 
tent, shows  something  of  the  variety  of  organisms  which  character- 
izes the  scanty  plankton  contributed  by  the  larger  stream. 

Abundance  of  organic  matter  is  indicated  at  0-3  by  the  preva* 
lence  of  the  same  rotifers,  Brachionus  and  Rotifer  vulgarus,  which  we 
find  predominant  at  M-12.  Distinctly  poUutional  organisms,  An* 
ihaphysa  of  the  Mastigophora  and  Vatiicdla  and  Epistylis  of  the 
Oiliata,  appeared  in  five  samples.  VarticeUa  formed  29  per  cent  of 
the  entire  catch  in  one  of  these  samples  and  from  1  to  9  per  cent  in 
three  other  samples.  Rotifer  actinurus,  a  poUutional  organism 
(Forbes  and  Richardson,  1913,  pp.  502,  513),  appeared  in  moderate 
abundance  in  1  sample,  while  in  7  of  10  samples  the  contaminate 
Rotifer  vulgaris  was  abundant. 

Station  0-2S, — At  Station  0-23, 10  weekly  samples  taken  during  a 
period  of  relative  quiet  as  to  water  conditions  show  a  moderate  as- 
sortment of  organisms.  Rotifers  predominate  in  two  months  and 
Crustacea  in  one.  Diatoms  are  abundant  in  one  August  sample 
Green  algas,  Mastigophora,  and  ciliates  are  present  in  rather  small 
numbers.  A  noticeable  feature  of  collections  here  is  the  decline  of 
rotifers  as  the  leading  plankton  and  the  gradual  advent  of  Crustacea. 

Diatoms  (Synedra  ddicdtissima)  are  abundant  in  one  sample  only, 
that  of  August  25.  Temperature  was  24^  C.  The  sudden  appearance 
of  this  organism,  which  is  usually  more  abundant  in  cool  weather  than 
in  warm,  seems  to  be  without  explanation  except  for  the  fact  that  the 
*'  bear  traps*'  had  been  lowered  a  few  days  before  and  the  pools  were 
dradned  of  some  of  their  surface  water.  This  disturbance  and  read- 
justment of  levels  might  be  responsible  for  the  appearance  at  this 
station  of  the  relatively  large  number  of  diatoms  whose  growth  and 
multiplication  had  probably  taken  place  in  some  sheltered  bit  of 
water  in  one  of  the  upstream  dams.  It  is  worth  noting,  also,  that  an 
imusual  number  of  Brachionus  (the  same  rotifer  that  is  so  abundant 
at  0-3  and  at  M-12)  appeared  in  this  same  August  sample  at  0-23. 
The  lowering  of  the  "bear  traps"  was  reported  August  18,  one  week 
before  this  sample  was  taken. 

The  list  of  organisms,  together  with  relative  abundance  of  certain 
kinds,  indicates  some  improvement  in  the  water.  Two  organisms  of 
recognized  poUutional  affinities,  Euglena  viridis  and  one  of  the  Vorti- 
ceUidsR,  were  present  in  moderate  amount  in  one  sample,  and  a  very 
few  of  the  former  organism  in  a  second  sample.    However,  the  pres- 
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ence  of  Brachionus  in  5  of  the  10  samples  would  indicate  sufficient 
organic  matter  to  furnish  food  to  this  rotifer,  which  is  classed  by 
some  writers  as  a  contaminate  organism.  (Eyferth,  1909,  p.  534.) 
On  the  other  hand,  the  better  condition  of  the  water  is  attested  by 
the  fact  that  the  pollutional  rotifers  R.  actinurus  and  R.  tnJ^om, 
which  were  fairly  abundant  at  0-3,  are  entirely  absent  here;  the 
pollutional  protozoa  Anthophysa  and  Epiatylis  are  likewise  absent 
Moreover,  a  rotifer  of  recognized  cleaner  water  environment,  Anunea 
(Kofoid,  1904,  p.  151),  is  here  found  in  four  samples,  while  it  was 
entirely  absent  at  0-3.  The  minute  alg»  which  constitute  much  of 
the  food  of  this  rotifer  is  present  at  both  0-3  and  0-23. 

Perhaps  the  most  notable  feature  of  plankton  at  this  station  lies 
in  the  fact  that,  while  rotifers  hold  first  place  quantitatively  in  August 
and  September,  the  Crustacea  {Cyclops)  assume  this  r6le  in  October 
and  maintain  it,  as  far  as  rotifers  are  concerned,  in  plankton  coUec 
tions  farther  down  the  river  at  WheeUng.  In  food  habits  Oydaps  is 
a  scavenger  (Herrick,  1884),  and  its  presence  means  the  destruction 
of  much  of  the  organic  matter  that  has  thus  far  escaped  or  survived 
the  attacks  of  bacteria,  ciliates,  and  certain  rotifers. 

This  station  is  in  the  lower  part  of  pool  formed  by  Dam  No.  5, 
hence,  between  the  last  station  considered,  0-3,  and  this  point  inter- 
venes a  stretch  of  20  miles  of  water,  all  of  which  is  impoimded  by  Dams 
Nos.  1  to  5,  inclusive.  According  to  data  given  in  the  hydrometric  sec- 
tion of  the  full  report,^  the  time  of  flow  between  these  two  stations 
was  5.59  days  in  August,  6.20  in  September,  and  12.49  dajB  in 
October  1-15.  It  will  thus  be  seen  that  the  time  interval  concerned 
is  out  of  all  proportion  to  the  distance  traversed.  That  this  very 
slow  movement  of  water  provides  sufficient  time  interval  for  con- 
siderable biological  activity  would  seem  to  be  demonstrated  by  the  fact 
that  the  plankton  at  0-23  is  reduced  in  net  amount  and  changed  in 
regard  to  the  predominating  organisms. 

Beaver  River. — Samples  from  the  Beaver  River  show  a  varying  and 
rather  abundant  plasJcton  made  up  of  a  well-balanced  variety  of 
forms  and  contributing  from  4  to  13  per  cent  of  the  total  catch. 

Diatoms  appear  in  every  catch  and  are  relatively  abundant  in 
eight  catches,  forming  from  17  to  86  per  cent  of  all  organisms  in  the  re* 
spective  catches,  the  larger  values  being  confined,  with  one  exception, 
to  the  cooler  temperatures  of  the  last  four  weeks,  September  15  to 
October  15.  Synedra  delicatiasima  was  most  abundant,  appearing  in 
every  sample  but  one  and  forming  the  bulk  of  the  entire  catch  in  the 
last  four  samples,  seemingly  favored  by  the  cooler  weather.  S.  biceps 
and  S.  vlnaj  the  latter  classed  by  Senf  t  (1905)  as  a  pollutional  organ- 
ism, were  present  in  moderate  numbers  in  nearly  all  samples, 

I  Not  yet  pablJaiied. 
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Minute  green  algsB,  consisting  of  fragments  of  very  small  filamen* 
tous  forms  together  with  the  unicellular  Pedi^istrum  and  Scenedesrrms, 
formed  from  2  to  27  per  cent  of  organisms  in  nearly  all  the  catches. 
Small  amounts  of  blue-greens  were  found  in  four  samples.  Chloro- 
phyll-bearing flagellates  of  the  Mastigophora,  chiefly  Euglena  viridis, 
Dinohryon,  and  PJiacus,  were  present  in  similar  amounts.  The  dia- 
toms, algsB^  and  green  flagellates  thus  aggregate  a  volume  of  synthetic 
or  plantlike  organisms  which  is  somewhat  greater  than  the  volume 
of  plankton  animals,  as  will  be  seen. 

Of  the  plankton  animals,  Difflugia,  a  bottom  rhizopod,  was  present 
in  two  samples,  one  of  which  was  taken  during  rising  levels  and  the 
other  following  the  crest  of  a  rise.  Cilia tes  were  represented  by 
CodoneUa  and  Tintinnus,  sparingly  found  in  two  samples.  This 
scarcity  of  ciliates,  which  are  usually  abundant  in  contaminated 
water,  is  surprising,  in  consideration  of  the  fact  that  the  presence  of 
pollution  is  indicated  by  Euglena  viridis  in  a  majority  of  the  samples, 
and  a  similar  organism,  Phacus,  is  found  in  four  samples. 

Three  samples  contain  the  rotifer  BracMonus  in  small  to  moderate 
numbers,  and  the  contaminate  rotifer  B.  vulgaris  was  found  in  two 
samples,  but  in  small  numbers.  The  rotifer  Anurs&a  cochZearis,  which 
is  not  characteristic  of  great  pollution  but  abounds  in  water  contain- 
ing only  moderate  amounts  of  organic  matter,  was  moderately  abun- 
dant in  8  of  the  10  samples.  It  is  noticeable  also  that  the  minute 
chlorophyll-bearing  organisms  that  form  the  greatest  part  of  the  food 
of  this  rotifer  (Kofoid,  1904,  p.  161)  were  found  in  all  samples  but 
one. 

Crustacea  appeared  sparingly  in  two  samples  only.  Cyclops,  the 
leading  form,  thrives  best  in  a  stable  environment  as  to  water  move- 
ment. (Kofoid,  1904,  pp.  260,  267.)  The  mild  but  frequent  fluc- 
tuations of  the  Beaver  River  during  this  period  may  explain,  in  part 
at  least,  the  scarcity  of  Crustacea.  These  disturbances  of  water  levels 
will  also  explain  ihe  presence  in  four  samples  of  a  few  nematode 
worms  which  normally  live  in  bottom  ooze  or  in  decaying  matter 
which  would  be  disturbed  by  fluctuating  movements  of  water. 

The  relatively  heavy  plankton  of  the  Beaver  River,  averaging  4  to 
13  per  cent  of  the  average  total  catch,  indicates  that  conditions  are, 
on  the  whole,  favorable  for  plankton  production.  The  one  unfavor- 
able condition  thus  far  observed  is  found  in  the  somewhat  unstable 
hydrographic  conditions.  The  fact  that  this  does  not  seem  to  inter- 
fere with  the  presence  of  relatively  abundant  plankton  would  seem 
to  indicate  that  other  vital  factors  of  plankton  production  are  at 
their  best,  thus  compensating  in  some  degree  for  the  unfavorable 
condition  mentioned.  It  is  therefore  evident  that  food,  in  all  proba- 
bility sewage,  is  present  in  considerable  amount,  and  in  such  stages 
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of  decomposition  as  will  best  suit  the  requirements  of  such  organisms 
as  constitute  the  plankton.  Toxic  conditions,  such  as  the  acidity  of 
water,  which  apparently  limits  to  a  few  resistant  organisms  the  plank- 
ton of  the  Monogahela  River,  are  evidently  absent  from  the  Beav^ 
River,  for  a  large  variety  of  organisms  is  included  in  the  list  of 
plankton. 

Bottom  depos'iis, — In  addition  to  the  samples  of  water  taken  for 
examination,  a  series  of  20  samples  of  bottom  mud  was  collected 
for  the  study  of  the  life  upon  the  bottom  of  the  stream.  The  samples 
represented  four  of  the  five  stations  of  this  district,  it  having  been 
impossible  to  obtain  any  mud  at  the  bottom  at  Station  0-23. 

The  tubificid  worm,  LimnodrUus,  characteristic  of  sewage  pollution^ 
was  found  at  each  of  the  stations,  but  in  increasing  numbers  with 
increasing  pollution.  It  was  comparatively  rare  in  the  Monongahela, 
and  present  in  great  abundance  at  Station  0-3. 

Some  Chironomus  larv»  and  the  associated  form  Tanypus  were 
found  occasionally. 

In  general,  results  are  what  might  be  expected  from  the  known 
facts  concerning  the  condition  of  pollution  of  the  waters.  The  im- 
favorable  effect  of  acidity  is  also  observed,  although  here  again  it  can 
not  be  stated  whether  this  effect  is  primary  or  secondary. 

SUMMARY   OF   BIOLOGICAL  CONDITIONS   IN   THE   PITTSBURGH   DISTRICT. 

The  nearly  equal  urban  and  sewered  populations  of  the  two  con- 
tributing watersheds  tend  to  produce  waters  that,  without  consider- 
ation of  other  factors,  upon  their  arrival  at  Pittsburgh  are  similariy 
contaminated.  But  the  great  variation  of  climatic,  physical,  and 
other  factors  make  of  the  two  streams  distinctly  different  biological 
habitats.  Prominent  among  these  differences  are  geographical  posi- 
tion, size  of  catchment  area,  slope  of  valley,  detention  of  water  by 
pools  and  dams,  amount  and  kind  of  industrial  wastes  and  mine 
drainage,  and,  finally,  the  distribution  of  population  with  reference 
to  the  time  of  flow  from  the  points  of  pollution  to  the  confluence  at 
Pittsburgh. 

The  average  yield  of  plankton  in  the  lower  Monongahela  is  consid- 
erably greater  than  that  of  the  lower  Allegheny.  This  condition  is 
ascribed  to  the  long  storage  period  to  which  the  Monongahela  water 
is  subjected,  and  the  resulting  age  of  the  water,  permitting  extensive 
development  of  plankton  life  in  the  nearly  motionless  waters  rich  in 
the  accumulated  products  of  decay  of  organic  matter. 

But  this  heavy  plankton  is  limited  to  a  small  assortment  of  organ- 
isms, presumably  because  the  acid  condition  of  the  water  kills  off 
the  smaller  ones  and  the  less  resistant  of  the  larger  forms,  both 
plant  and  animal,  leaving  to  few  surviving  varieties  the  very  large 
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supply  of  rich  food  that  must  be  present  in  this  old  and  heavily  pol- 
luted water.  The  possibility  of  an  acquired  immunity  having  resulted 
from  continuous  exposure  of  successive  generations  to  the  acidity  of 
the  water  is  an  interesting  biological  contingency. 

The  smaller  plankton  yield  of  the  Allegheny  seems  to  be  due  chiefly 
to  water  movement  and  consequent  frequent  replacement  of  water 
by  that  of  more  recent  origin,  thus  cutting  short  the  time  period  re- 
quired for  plankton  production  and  for  the  requisite  degree  of  de- 
composition of  organic  matter  which  results  in  suitable  food  for  plank- 
ton organisms. 

The  waters,  on  combining,  are  subjected  to  a  further  time  period 
of  two  to  four  days  in  reaching  Station  0-3,  receiving  in  the  mean- 
time a  large  amount  of  sewage  and  of  various  industrial  wastes  along 
the  Pittsburgh  water  front.  The  plankton  at  this  station  is  not  as 
large  as  conditions  of  food  supply  and  time-factor  seem  to  warrant, 
the  discrepancy  being  due,  in  all  probability,  to  the  presence  of  harm- 
ful substances  among  the  numerous  industrial  wastes  discharged  into 
the  river.  Before  0-23  is  reached  Dams  Nos.  1  to  5  have  impounded 
the  water  for  an  additional  period  of  5i  to  12  days.  The  resulting 
plankton  at  0-23  is  reduced  in  net  amount  and  changed  in  character. 

Organisms  at  M-12  can  hardly  be  regarded  as  characteristic  of 
pollution,  except  one  rotifer  (R.  vulgaris),  which  is  so  classed  by 
Eyferth  (1909)  and  was  foimd  in  7  of  the  10  samples. 

The  small  amount  of  plankton  at  A-?  exhibits  a  varied  assortment 
of  organisms  which  do  not,  as  a  whole,  indicate  pollution.  One  dis- 
tinctly poUutional  organism  is  relatively  abundant  in  one  sample  and 
is  present  in  a  second. 

In  plankton  from  0-3  distinctly  poUutional  and  contaminate  or- 
ganisms are  present  in  every  sample  but  one. 

Plankton  from  0-23  shows  known  poUutional  organisms  in  two 
samples.  The  presence  of  the  cleaner  water  rotifer  Anurxa  in  four 
samples,  together  with  the  decline  of  rotifers  as  a  class  and  the  cor- 
responding increase  of  Crustacea,  are  significant  of  some  improvement 
in  the  water  since  leaving  Station  0-3. 

The  Beaver  River  jdelds  an  abundant  and  weU-assorted  plankton, 
in  which  diatoms  predominate.  The  rotifer  Anurasa  is  found  in  most 
samples.  PoUutional  organisms  are  present  in  moderate  and  smaU 
numbers  in  8  of  the  10  samples. 

Mud  samples  give  throughout  evidence  of  poUution. 
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ination  of  sediments  are  correlated  with  the  results  of  plankton  exam- 
ination, and  the  careful  inspection  of  such  deposits  is  accordingly  of 
importance  in  the  biological  survey  of  a  stream. 

Biological  balance  as  seen  in  the  Ohio  River  means  the  presence  of 
organisms  in  such  number  and  in  such  assorted  varieties  as  will  suc- 
cessfully cooperate  with  existing  chemical  and  physical  conditions  in 
the  effective  reduction  of  the  organic  matter  which  may  enter  the 
water  and  in  carrying  on  the  continuous  flux  of  this  matter  from  the 
lowest  forms  of  life  to  the  highest.  This  includes  the  work  of  bacteria, 
of  plankton,  and  of  larger  oiganisms.  The  presence  of  organic  matter 
such  as  sewage  results  in  abundance  of  animal  forms  rather  than  plants 
(aside  from  bacteria),  while  dissolved  inorganic  matter  resulting  from 
advanced  decomposition  favors  the  presence  of  plants  as  the  domi- 
nating organisms.  The  middle  ground  between  these  two  extremes  is 
characterised  by  presence  of  a  great  variety  of  both  animal  and  plant 
forms. 

Information  concerning  the  history,  present  condition,  and  rate 
and  direction  of  change  of  a  natural  water  may  be  obtained  from  the 
results  of  suitable  chemical  and  bacteriological  tests.  This  informa- 
tion is  obtainable  from  such  tests  only  because  of  extensive  preceding 
studies,  during  the  course  of  which  correlations  have  been  established 
and  methods  of  procedure  have  been  modified  and  adapted  to  secure 
reliable  information  with  the  minimum  of  possible  error  of  interpre- 
tation. The  great  majority  of  these  investigations  have  not,  however, 
included  an  examination  of  the  plankton  and  related  organisms,  nor 
have  the  tabulated  rf^«nilts  accredited  anything  to  the  activity  of  these 
biological  workmen.  Inasmuch  as  these  organisms  are  present  (and 
sometimes  very  numerous)  in  practically  every  natural  water,  it 
would  seem  that  an  adequate  examination  of  this  water  must  include 
a  study  of  this  ever-present  biological  factor,  for  otherwise  certain 
phases  of  the  final  interpretation  will  be  open  to  question.  It  seems 
reasonable  that  correlations  should  exist  between  this  aquatic  life 
and  the  degree  of  pollution  and  extent  of  self-purification  of  the  water 
concerned,  similar  to  the  correlations  which  appear  when  the  bacterial 
content  and  chemical  condition  of  such  waters  are  studied.  To  dis- 
cover and  record  these  correlations  is  the  first  task  of  the  biologists 
who  would  continue  the  investigations  begun  by  Forbes,  Kofoid, 
Haeckel,  Marsson,  Kolkwitz,  Eyferth,  and  others.  To  determine  by 
long-continued  observation  and  special  laboratory  tests  to  what  extent 
and  in  what  ways  this  biological  factor  may  affect  the  bacteriol<^cal 
and  chemical  conditions,  and  be  in  turn  affected  by  them,  and  the 
manner  in  which  all  these  factors,  together  with  the  physical  features, 
are  mutually  related  in  the  process  of  self-purification  of  streams  is 
the  next  group  of  problems  awaiting  solution. 
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backed-up  water  of  Wheeling  Creek,  which  is  bubbling  and  offensive 
in  consequence  of  the  septic  action  residting. 

Three  sampling  stations  were  utilized  in  the  study  of  the  waters 
of  this  district.  The  upper  station,  0-66,  is  40  miles  below  the 
mouth  of  the  Beaver  and  25  miles  above  Wheeling;  the  middle 
station,  0-77,  lies  between  Steubenville  and  Wheeling;  and  the  lower 
station,  0-97,  is  at  the  lower  end  of  the  basin  formed  by  Dam  No.  13 
and  about  6  miles  below  Wheeling,  all  in  slack  water  at  low  river 
stages. 

Samples  were  taken  at  weekly  intervals  from  each  of  these  stations 
during  August,  September,  and  October,  1914.  The  hydrographic 
conditions  were  unusually  stable.  The  average  results  of  these 
examinations  are  recorded  in  Table  No.  1,  page  14,  and  the  principal 
features  are  shown  graphically  in  planktograph  No.  2. 

Station  0-66. — This  station  yielded  a  moderately  light  plankton 
containing  few  pollutional  organisms,  but  with  crustacean  scavengers 
rather  abundant. 

The  Beaver  River  and  East  Liverpool,  20  miles  above  this  point/ 
constitute  the  only  recent  pollution.  The  Beaver  River  increases 
the  volume  of  the  Ohio  by  about  10  per  cent  and  contributes  a 
heavy  plankton  made  up  of  a  varied  assortment  of  organisms.  After 
40  miles  of  flow  and  with  these  influences  at  work  the  station  under 
consideration  yields  a  plankton  which  differs  from  that  at  Station 
0-23  in  being  less  abundant  and  in  showing  better  biological  balance. 

Three  dams  are  located  in  the  stretch  between  the  mouth  of  Beaver 
River  and  Station  0-65.  The  impounding  action  is  accentuated  by 
the  low  water  levels  prevailing  in  the  Ohio  River  during  this  period. 

The  hydrometric  studies  show  that  the  mean  time  interval  between 
0-23  and  0--65  during  1914  was  4.9  days  in  August,  6.14  days  in 
September,  and  11.35  dajrs  in  the  first  half  of  October. 

Station  0-77. — ^The  important  features  of  the  results  at  Station  0-77 
as  contrasted  with  those  at  Station  0-65  are  the  greater  abundance 
of  plankton,  the  increased  proportion  of  Crustacea,  the  higher  nimibers 
of  diatoms  and  lower  numbers  of  algse,  and  the  regular  occurrence  in 
small  numbers  of  Euglena  viridis  of  recognized  pollutional  habitat. 

The  two  stations  are  essentially  similar  in  regard  to  the  organisms 
that  predominate.  In  both,  diatoms  lead,  except  in  August  at  Sta-> 
tion  0-77,  and  Crustacea  are  abundant,  exceeding  the  rotifers  in 
total  volume. 

The  relatively  large  amount  of  plankton  is  significant,  considering 
the  fact  that  thus  far  there  has  been  a  successive  and  consistent 
decrease  as  the  Stations  0-3,  0-23,  and  0-65  are  reached.  It  is 
indicated,  therefore,  that  the  steady  decrease  in  plankton  content 
noted  in  the  upper  stations  was  due  to  food  exhaustion,  and  that 
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EXPLANATORY  NOTE. 

In  the  planktographs  which  follow  all  organisms  are  expressed  in 
volumetric  terms  of  cubic  standard  units  instead  of  numbers. 

Organisms  whose  life  processes  are  essentially  plantlike  are  dassed 
as  PlantS;  and  are  plotted  in  the  upper  half  of  the  chart.  Similarijr 
organisms  whose  life  processes  are  essentially  those  of  an  animal  are 
classed  as  Animals,  and  are  plotted  in  the  lower  half  of  the  chart. 

Data  of  tributary  streams  are  inserted  in  a  narrow  vertical  space 
which  extends  across  the  chart  from  top  to  bottom  near  the  point 
where  this  tributary  enters  the  main  stream.  The  various  plankton 
forms  are  here  represented  by  symbols,  with  the  appropriate  abbre- 
viation placed  near. 
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The  following  abbreviations  are  used : 

Di. — diatoms. 

Alg. — algae. 

Mast. — mastigophora.  , 

Rhiz. — rhizopods. 

Cil. — cilia  tes. 

Ro. — rotifers. 

Cms. — Crustacea. 

Ver. — vermes. 
Data  relating  to  the  samples  are  placed  below  the  diagram  proper. 

MANNER  OF  INDICATING  ORGANISMS  ON  PLANKTOGRAPHS. 
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RELATED  PUBUCATIONS. 

■ 

Available  reprints  and  bulletins  on  stream  pollution,  issued  by  iM 
Public  Health  Service,  from  which  copies  may  be  obtained  withort 
cost: 

PUBUC  HEALTH  BDLLBTIK. 


No.  74.   Investigatioii  of  the  pollution  of  tidal  waters  of  Maryland  and  Vizginia, 
special  reference  to  ahellfish-beanng  areas.    By  Hugh  S.  Gumming.     1916. 

No.  86.  Investigation  of  the  pollution  of  certain  tidal  waters  of  New  Jersey,  Hflr 
York,  and  Delaware,  with  special  reference  to  bathing  beaches  and  shellfiafa-besi^ 
areas.    By  Hugh  S.  Gumming.    1917. 

No.  87.   Stream  pollution.    A  digest  of  judicial  decisionB  and  a  compilation  of  I^ 
islation  relating  to  the  subject.    By  Stanley  D.  Montgomery  and  Earle  B* 
1917. 

No.  97.  Studies  on  the  treatment  and  disposal  of  industrial  wastes:  I.  'Hie 
ment  and  disposal  of  strawboard  waste,  by  Harry  B.  Hommon.  II.  The  deteimia* 
tion  of  biochemical  oxygen  demand  of  industrial  wastes  and  sewage,  by  Emory l» 
Theriault  and  Harry  B.  Hommon.    1918. 

No.  100.   Studies  on  the  treatment  and  disposal  of  industrial  wastes:  III.  The  pn^* 
fication  of  tannery  wastes,  by  Harry  B.  Hommon.    (Final  report.)    1919. 

HYOIBNIC  LABORATORT  BULLETIN. 

No.  104.    Investigation  of  the  poUution  and  sanitary  conditions  of  the  Potooie 
watershed,  with  special  reference  to  self-purification  and  the  sanitary  conditioii  if 
shellfish  in  the  lower  Potomac  River.    By  Hugh  S.  Gumming.    Plankton  studies  bf  j 
W.  G.  Purdy  and  hydrographic  studies  by  Homer  P.  Bitter.    1916. 

REPRINTS  FROM   PUBLIC  HEALTH  REPORTS.  j 

No.  214.   Studies  on  the  self-purification  of  streams.    By  Earle  B.  Phelpe.    Aiignrt 
14,  1914. 

No.  362.   The  sewage  pollution  of  streams.    By  W.  H.  Frost.    September  15, 1911 

No.  384.   Gontrol  of  pollution  of  streams.    The  International  Joint  Gommission  and 
the  pollution  of  boundary  waters.    By  Earle  B.  Phelps.    January  26,  1917. 

No.  581.  Prevention  of  stream  pollution  by  dye  and  intermediate  wastes.  By  S.  , 
J.  Gasselman.    January  23,  1920.  i 


ADDITIONAL  COPIES 

or  THIS  PUBUCATION  MAY  BE  PBOCUKBD  rBOM 
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